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The Mason Steam Damper Regulator. 


The accompanying cuts represent the ex- 
terior and sectional views of a novel steam 
damper regulator, recently placed on ‘the 
market by the Mason Regulator Co., of 
Boston. From the outside view it will 
be readily seen that it is only necessary to set 
the regulator in some convenient position, 
and attach by achain to the damper, while a 
connection is made with the boiler by means 
of asmall pipe. The pressure desired to be 
carried can readily be changed by turning 
the key shown at the top. 

The practical working of the regulator is as 
follows, referring to the letters shown on the 
sectional view. The boiler pressure, which 
is connected at the pipe C, comes into the 
chamber £, the top of which is formed by a 
diaphragm, on which rests the main spring 
S. If the boiler pressure rises above the re- 
quired point, or sufliciently to overcome the 
tension of the spring S, the diaphragm 
is raised very slightly and the steam passes 
down the passage X, to the upper surface of 
the piston D, which it forces down. This 
piston being connected with the wheel on the 
shaft H, by a chain or rack and pinion, 
turns it around, communicating a like mo- 
tion to the outside wheel, and thence to the 
damper in the flue. 

‘When the boiler pressure falls, the dia- 
phragm comes on to its seat, which covers 
the passage X, and steam pressure is re- 
moved from the top of the piston D, while 
the weight on the damper brings the wheel 
P back to its original position. 

It is the general opinion among engineers 
that a regulator which suddenly opens or 
closes a damper to its full capacity wastes 
coal, which is undoubtedly true ; therefore, 
a device, which is known as a compensating 
lever is provided, in the lever M, which 
rests on the cam Z. As the shaft 7 turns, 
the lever is thrown over and works a cam K, 
which changes the tension on the main 
spring, immediately the regulator com- 
mences to act. By this means it is found 
that the damper is kept more constant and 
the draft steady. The regulator can be fur- 
nished either with or without the compen- 
sating lever, as desired. It is entirely made 
of the best steam metal. 

+ ame 

The attempts of late years to build fire- 
proof buildings reminds one of the old 
problem of the irresistible force brought to 
bear on the immovable mass. Just now the 
outlook seems to be that there are no fire- 
proof buildings. Proper precautions against 
tire, and ready means for extinguishing it, 
are the only safeguards. For lack of these, 
a great many manufacturing establishments 
are destroyed every year. The problem of 
avoiding fires is worthy of a great deal more 
attention than it receives. 

es 

There seems to be nothing in thts country 
that English syndicates are not in the market 
to buy. The clothes we wear, the matches 
we use, the tobacco we smoke—in fact, about 
all we use is to come to us througb the in- 
tervention of foreign cupital. This indicates 
that the profits of manufacture must be 
good here, or that European capitalists be- 
lieve in the stability of the government, or 
both. In the end we have no doubt that 
some of these promising scuemes will rather 
suddenly collapse. 








| cities. At the time I removed to Cincinnati, in 
the fall of 1841, there were only two really 
|independent organizations, that is, owning 
| their own apparatus. 
—— |paratus of all other tire companies being 
My residing in Cincinnati during the incipi- | the property of the city, the organizations 
ent stage of the invention as well as the after | only having the use and control, without any 
construction of the first practical steam fire | ownership in them. The apparatus being 
engine being known to those who are still | kept in repair at the city shops, under the 
living of my early mechanical associates, and | direction of the chief of the tire department, 
particularly those of them who take an in-| or as called, city fire engineer, and at the ex 
terest in tracing the progressive steps of | pense of the city. 
invention, has brought to me many _in- 
quiries coupled with earnest solicitations for | 
me to put on record what I recollect concern- | 
ing that important invention. I have felt a/| 
delicacy in doing so, as they do not fully | 
agree with the generally received belief as to | 
its paternity, and to whom is due the credit 
for that successful demonstration that has led 
to such great practical results, and I should 
not now do so through the columns of the | 
AMERICAN MACHINIST, had I not, in two re- | 
cent visits to Cincinnati, found evideuce, part | 
of which is documentary, confirming me in | 
my recollections. 
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DAMPER REGULATOR. 


THE MAson STEAM 


It is no easy task to trace with accuracy 
the evolution of an invention, no matter how 
important it may be, after the active partici- 
pants have passed away; I would instance 
the long unsettled controversies as to the 
claims or merits of Fitch, Fulton and Evans 
in our own country, and those of Hulls, 
Symington and even Savery in the old coun- 
try (it being claimed for the latter, that he 
anticipated propelling vessels by steam), to 
whom the meed for the grand and successful 
application of steam to navigation belongs. 

To understand how it was possible for 
Cincinnati to have achieved the credit and 
honor of the first practical steam fire engine, 
it will be well to glance at the organization 
of its fire department at that time, which, 
though called independent or volunveer, was 
not so in the same sense as in the eastern 


The two really independent companies I 
have referred to were composed of some of 
the oldest and best citizens, such men as 
Judge Burnett, Nicholas Longworth, I. P. 
Foote, George Graham, Wm. Green, and 
many others I could name—men of energy 
and enterprise that Cincinnati owed her mar- 
velous advance and prosperity to. Although 
I never became connected in apy way with 
any of the fire companies, I was socially on 
most intimaie terms with 
My boyhood acquaintance with Father 
Edwin Collins was renewed, and our inti- 
macy continued until his death ; Father Col- 
lins was a member of the Franklin Fire Com- 
pany, and later of the independent ‘‘ Rovers,” 
the silk stocking company, a most enthusias- 
tic and never-viring fireman. He 
Cincinnati as much the ‘ par excellence” of 


many members. 


stood in 


OFFICE, NEW YORK, AS SECOND CLAsSs MATTER. 

firemen, as Philip Garrett did to Philadel- 
phia, previous to that period. 
connections brought me into daily communi 
cation with 


My business 


Miles Greenwood, who was also 
an enthusiastic fireman. From frequent con- 
versations with these gentlemen, but mainly 
with Messrs. Graham, Foote, Collins and 
Greenwood, I learned that there was a move 
on the part of members of the Independents, 
some of whom were growing old and lad 
been a long time in active service, to induce 
the city to assume the entire ownership, aud 
adopt a pay system of regular firemen. The 
Independents surrender 
and donate to the city all their valuable ap- 


being willing to 
paratus and appliances that had cost’ them 
many thousand dollars, if the city would ac- 
cept, and form such an organization as they 
by their long experience would suggest. The 
object of this was to secure certainty and uni- 
formity of action in case of fires, and lead to 
the most desirable end of checking that rivalry 
among the companies, who had no direct in- 
terest, such as ownership in their apparatus, 
and were not responsible,and therefore so reck 
less in their contests for supremacy. These con 
tests sometimes led to broken heads, or, what 
was of more consequence to the city, such as 
cut hose or broken apparatus, inasmuch as the 
city maintained the shops for making hose, 
repairing and maintaining the apparatus. 
The bringing about the desired change 
was a slow process, but during the years of 
had 
with these progressive thinkers, who had 
taken great interest in the reports, as they 
came to America, of the experiments in Lon- 
don of John in applying steam 
power to fire engine pumps as carly as 18380, 


its progress | frequent conversations 


Ericsson 


und his failure to make it a practical success, 
notwithstanding which, they had faith Uhat 
plans would be devised to make it successful, 
and were looking anxiously for the results of 
experiments Mr, Ericsson was then making 
in New York (he having removed to America). 
As near as I can by recollection fix the date, 
it was 1843 or °44, when,in company with 
Chas. Copeland, Mr. Bogardus and Col. Hoe, 
of 
and witnessed the performance of Captain 
We met there 
Mr. Peter Cooper, Mr. Stillman, of the Nov- 
eliy, Mr. Kembal, of the West Poiut Works, 
and a number of prominent civil and mechan- 
't was there that I had the 
pleasure of an introduction to that extraor 
dinary man, Ericsson. It was the first time 
I had seen him, and I confess to having.been 
more interested 


printing press celebrity, 1 went to sce 


Ericsson’s steam fire engine, 


ical engineers. 


in his and in 
watching his changes of expression during 
the trial, than in the mechine itself. There 


was much delay in getting up steam, but 


earnestuess, 


when once up, the pump was worked power- 
fully and etfectively, untiia break in the hose 
obliged it to be stopped; this I have cause to 
remember, as | was one of the unfortunates 
well drenched, and left before it w 


"Ss reme- 
died. 

It is with the utmost confidence that I 
state that many of the progressive Cin- 


cinnatians that | have referred to had become 
convinced that the time had come that a more 
certain and untiring motor for fire engine 
pumps than man-power must be found, and 
they looked to steam as that motor, and they 
realized that the important question to be 
solved was the quick and steady generation 
of steam within an apparatus not too cumber- 





some and heavy for quick transportation. 
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They were very particular in their inquiries 
as to my recollection of what Jabob Perkins 
had done in that direction, and also of another 
effort I had spoken of. Perkins’ experiments 
were not made during the time my father 
was connected with him, but after he had 
withdrawn, and Dr. Thomas P. Jones had 
taken his place. Dr. Jones is well known to 
the mechanical world as once Commissioner 
of Patents, and afterwards as agent for pro- 
curing patents, with office in Washington ; 
during the latter part of his life Charles Kel- 
ler was associated with him. Although I was 
not over 14 years of age at the time of Per 
kins’ experiments, I was in the shops almost 
as frequently as during my father’s connec- 
tion with them, for at that time Dr. Jones 
was delivering a course of lectures at which | 
acted as his boy assistant with his illustrative 
experiments ; and I took great interest in the 
experimental trials Perkins was then making 
with the Hawkins steam generator, the inven 
tion of blind Hawkins, who was present at all 
the trials. In this generator Perkins believed, 
and so expressed himself, would be found all 
the properties requisite to the successful ap- 
plication of steam to fireengine pumps—light- 
ness of furnace and generator—by the high 
pressure of steam he contemplated using, re- 
duction in size of steam cylinder, and conse- 
quently reduction in weight. The first experi- 
ment that I recollect was injecting into highly 
heated tubes, just sufficient water to furnish, 
as it flashed into steam, the amount required 
under high pressure for each stroke of the 
piston. This was not exactly on the prin- 
ciple that Hawkins claimed to be working 
under—that was that in strong tubes, with a 
heavy loaded safety-valve, water could be 
heated to any required temperature, and, if 
allowed to escape, would flash into steam 
with an expansive force due to its tempera 
ture, that water being practically non-com 
pressible, by injecting into a tube already 
full the loaded valve would lift, and a like 
volume of water escape and flash into steam 
and drive the piston of the engine. I have 
given this description as near as I can recol- 
lect in the words of the old blind inventor. 
The change was made, and many more ex- 
periments tried. With the difficuliies and 
troubles encountered with copper steam 
pipes and the substitution of gun barrels for 
them, leaky joints, burning out of steam 
packing by the superheated steam—we have 
nothing now to do—their name was Legion. 
But such patience and perseverance in over- 
coming difficulties as was shown by both Per 
kins and Hawkins is rarely to be met with. | 
have no recollection that the results of these ex- 
periments ever took the practical shape of a 
tire engine, though I have a vivid recollection 
of having many times heard Perkins, in his 
quick, impulsive manner, exclaim: ‘* We 
shall see; time proves all things; steam never 
tires; the time will come that all tire engine 
pumps will be driven by steam ”’; he would 
then reiterate, ‘‘We shall see; time proves all 
things.” 

I would remark, en passant, that it was 
these experiments with blind Hawkins’ gen- 
erator that laid the foundation for one of the 
excitements of the mechanical 
1822 into the 


Eng- 


greatest 
world, running from about 
thirties. I allude to the reports from 
land of the wonderful economic results re 
sulting from the use of Perkins’ steam gener- 
ator, and his safety high-pressure engine 
using steam from 800 to 1,000 pounds to the 
square inch, and also the steam gun, throw- 
ing a constant stream of bullets. 

It was about 1822 or 1823 that the firm of 
Sellers & Pennock, of which my father was 
a member, wcre engaged in building their 
horizuntal 
with suction pipe to draw ewater from cis- 
terns, and also with reels to carry their own 
Hose, under the name of Hydraulions. My 
elder brother Charles had 
erecting shop, and I, as a boy, did the draft- 
ing, or such of it as was done in those days 
when chalk diagrams, rude pencil sketches, or 
forms whittled out of soft pine answered. At 
about this time Mr. Samuel Morey came from 
somewhere East, I think Hartford, but of that 
Iam not certain; he brought with him to Sel- 
lers & Pennock’s small working 
explosive gas or vacuum engine, in which he 


double-acting pump, arranged 


charge of the 


shops a 





used the gas or vapor from turpentine, alco- 
hol, or any substance that, with a low degree 
of heat, would evolve inflammable vapor, 
which vapor, combined with atmospheric 
air, was ignited within the cylinder; part of 
the flame from the explosion escaped through 
quick-closing flap valves, leaving just such a 
vacuum in the cylinder as was left in the fire- 
cup as applied by the surgeons of those days. 
Mr. Morey’s object in bringing his engine 
to their shops was to show its operation, and, 
if possible, induce the firm to construct a fire 
engine, using his plan of engine as the motor. 
To show its performance he had it placed on 
a small boat on the Schuylkill; it performed 
well for such a crudely built engine as it 
was. I donot recollect that any device or 
plan was shown for its application to the fire 
engine pump—it was simply two vertical 
single-stroke vacuum cylinders. I was 
present at a conversation Mr. Morey had with 
my father, in which he claimed lightness of 
machinery. His vacuum cylinder was, if I 
recollect right, about 10° diameter, and was 
made out of 40 pounds sheet copper, no more 
strength being required than to resist the 
atmospheric pressure. His vapor generator 
was made of sheet tin, with a simple argand 
burner on a common oil lamp for heat. He 
claimed that he could start his engine in less 
than three minutes after lighting the lamp. 

I have referred to Ericsson in London, 
Perkins and Morey in America, not to record 
in absolute detail what they did, for, ina 
lapse of over sixty years, much has been for- 
gotten, but I want to show that the minds of 
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many were in the direction of a never-tiring 
motor for fire engine pumps, for all knew 
the great difficulty of keeping the ordinary 
fire engine fully manned and effectually 
worked when most needed—in the case of 
extensive fires of long continuance, no matter 
how great the excitement or enthusiasm 
of the people and willingness to volunteer 
aid. i 

Mr. George Graham, though not a prac- 
tical mechanic, had gone so far as to devise 
a system that he believed could be made 
successful. He proposed using an upright 
tubular boiler, the water in which was al- 
ways to be kept slightly below the boiling 
point by tubular connection with a small 
auxiliary boiler which he called a store boiler, 
quick kindling and fuel in the fire-box ready 
to apply the match on the connection with the 
auxiliary being broken, and the engine started 
on ius errand, drawn either by man or horse- 
power, steam being gotten up on the way, 
ready for immediate work on arrival at the 
fire. Thus far Mr. Graham’s and Perkins’ 
mincs were in the same direction, of utiliz 
ing the time of transit, for the latter pro- 
posed kee; ing a slow but constant fire under 
his generating tubes, to be urged to quick- 
ness on transit, when a few strokes of the 
injecting hand pump would start the steam 
engine. Mr. Graham never tired of urging 
that an experiment should be made on the 
system he proposed. 

Mr. John P. Foote was equally sanguine 
as to the Buchanan coil ultimately proving to 
be the steam generator that would solve the 
question as to the practicability of using 
steam as the motor for fire engine pumps. 





Some years previous Mr. Foote had wit- 
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nessed and assisted in experiments made by 
Buchanan with the coil, and had fully re- 
ported the results in a Cincinnati daily paper 
that was extensively copied, and caused 
considerable excitement among steam engi- 
neers. Mr. Buchanan, the inventor, was of 
Lexington, Ky. I have been informed that 
he labored for many years unsuccessfully to 
have his generator adopted for steamboats 
and stationary engines. The _ principal 
feature of his coil was its increasing in 
size from the point where the water was in- 
jected to the delivery of the steam, to allow 
space for expansion of water and evolved 
steam, and, as the water became heated, an in- 
creased fire surface. Mr. Foote had so much to 
say about the meritsof this peculiar coil steam 
generator, and his belief in its adaptability to 
steam fire engines, that Mr. Abel Shawk, 
who at that time was carrying on the manu- 
facture of door locks, became sufficiently 
interested to treat with Mr. Buchanan, who 
had become greatly discouraged, for his 
patent rights, which resulted in Mr. Shawk’s 
purchase of them and of a copper coil that 
was then out of use at a mill at Johnstown, 
ten or twelve miles from Richmond, Indiana; 
this coil had been made at Lawson’s copper- 
smith shop in Cincinnati. When Mr. Abel 
Shawk became its owner he sent his brother- 
in-law, Mr. Stokes, who brought it to Cin- 
cinnati. This fact I have confirmed in a 


note from Mr. Theodore Stokes, who states 
that the coil was at the mill of two parties, 
the name of one was Letch, the other he does 
Iam thus particular as to 


not remember. 
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this coil generator, as it was the real starting 
point of the successful steam fire engine, 
and that Mr. Abel Shawk was the first per- 
son to back his faith by the expenditure of 
time and money. Mr. Shawk was the father 
of Miss Caroline, now Mrs. Brooks, sculp- 
tor in Florence, Italy, who became famous 
by her head of the sleeping Iolanthe, modeled 
in butter, which must be remembered by 
many of the crowds attracted to it as exhibit- 
ed at the Centennial. 

Mr. Shawk was a man of original thought, 
application and energy. I saw much of him 
about the time he became possessed of the 
coil, and witnessed several experiments in 
quick getting up steam. At one of these 
trials and tests, Mr. Jeffrey Seymour, Messrs. 
Graham, Calvin Fletcher, Father Collins, 
Miles Greenwood, Chas. Stetson, and others 
whom I cannot recall, were present, some of 
whom may yet be living, but all that I have 
named have passed away. “At this test its 
application to fire engines was fully dis- 
cussed, and all present united in a petition to 
council to give aid to Shawk to make a prac- 
tical test on behalf of the fire department. 
As to the fate of that petition and after acts 
of the city council, lam indebted to Gen’l 
C. H. Sargent, who was at that time a mem- 
ber of one of the independent companies— 
the ‘‘ Rovers’”’—also a member of the city 
council, and on the committee of the tire 
department, of which my impression is that 
he was chairman. On the recommendation 
of this committee, a motion was made * to 
appropriate one thousand dollars to aid Abe/ 
Shawk in making a practical test,” which 
motion was lost by the emphatic ‘'/ object” 
of a member of council, who, in the role of 
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economic reformer, had gained for himself, 
among the go-ahead community, the unen- 
viable title of the ‘‘Great Obstructionist.” 

The resolution was finally amended on the 
motion of Mr. Sargent, giving Abel Shak 
the use of the shops of the city fire depart- 
ment, and such materia] as was on hand, 
to aid him in the demonstration. Up to this 
time Shawk’s name is the only one in con- 
nection with the steam fire engine that ap- 
pears on the minutes of the council. 

I must now be permitted a digression be- 
fore continuing my _ recollection of the 
experiments. 

In 1841 and 1842, when my brother and 
myself were erecting our lead pipe works, 
the hydraulic press and other heavy machin- 
ery was being constructed at the foundry 
and machine shop of Anthony Harkness. 
I there became acquainted and intimate with 
his foreman, Mr. A. B. Latta, a progressive, 
skillful and inventive mechanic, who had 
about that time completed and put in opera- 
tion what was considered a master-piece of me- 
chanism—a planing machine large enough to 
face, for side pipes of the largest size steamboat 
cylinders then constructed, also valve faces 
of blowing cylinders, for iron furnaces—and 
was then commencing the construction of 
Harkness’ first locomotive. 

At the time of the resolution giving 
Shawk the use of the shop and materials, 
Mr. Latta had left the employ of Harkness, 
and had established a shop for repairs, and 
making machinists’ tools and small steam 
engines. I have the impression that in this 
his crippled brother, Eben Latta, was associ 
ated with him, and a younger brother, 
Finley, was a hand working in the shop, 
who afterwards became foreman of the city 
repair shop, and fora time engineer of the 
second steam fire engine built—the ‘‘Citizens’ 
gift.” Mr. Eben Latta was a man deserving 
more than a passing notice. Notwithstand- 
ing his crippled condition, having no use 
whatever of his lower limbs, he made him- 
self master of any subject he took up, and, 
asa sound mechanic he had few superiors. 
He seemed to be idolized by his brother, 
who would carry him to his seat in the shop, 
where he would remain from morning until 
night, with his books, papers and draft- 
board. His memory was wonderful; the 
most trifling details were never forgotten; 
he wasa perfect encyclopedia, and I have 
spent many pleasant and profitable hours in 
conversation with him; in fact, I used to 
look on his as the chief brains of the estab- 
lishment. 

a 

Automatic Watch Screw Machine— 

Serew Machine Tools. 


We give, on this page, an illustration of 
an automatic watch screw machine, made by 
the Pratt & Whitney Co., Hartford, Conn., 
together with some small tools used chiefly 
in the production of screws, though of 
larger sizes than the machine shown is in- 
tended for, it being only for screws for 
watches, and other small screws or turned 
work of a similar nature and size. 

The tools are held in spindles, which are 
guided by their bearings in a turret which 
revolves in a vertical plane, and the axis of 
which is parallel to the spindles themselves, 
and also to the head spindle, each spindle 
with its tool being fed forward and back 
automatically while in position to do its 
work. All motions ofthe tools, as well as 
those for feeding the wire, and for releasing 
and tightening it in the chuck, are entirely 
automatic, being controlled by a series of 
cams fixed on a shaft running lengthwise 
through the lower part of the frame. 

This shaft has two different rates of mo- 
tion, the slower one being used when the 
tools are cutting, the faster motion when the 
various movements preparatory to cutting 
are being made. The change of motion is 
affected by the automatic shifting of the 
belt, which drives the cam shaft from one 
pulley to the other, one of these pulleys 
driving the shaft direct, the other through 
the medium of a sun and planet motion, or 
epicyclic train, giving slow motion. By 
setting the cams provided for this purpose, 
these changes of motion can be made to take 
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place at any desired point to suit the nature 
of the work. 

The machine is built with two to four | 
spindles in the revolving head, and with one | 
spindle in the non-revolving head. 

The spindles and bearings are of hardened 
and ground steel of the standard shape 
used in watch tool lathes and other machin- 
ery of the same character. 

The threading dies shown are such as have 
for some time been in use in the shops of the 
company, and furnished with screw . ma- 
chines when desired, but are now kept in 
stock for the market. They are so formed 
as to permit of adjustment for size within cer- 
tain limits, which is effected by means of a 
small clamp collar which encircles the outer 
end of the die. 

The hollow mill shown is the form adopt- 
ed for removing stock, especially preceding 
the running on of the die. 

The end mill shown is a new form adopt- 
ed by the company, in which the usual flat 
at the end of the shank is replaced by a 
screw thread, which draws the taper shank 
to a firm bearing, the cutter being loosened 
for removal from the socket by means of a 
wrench instead of a hammer and key. 
Left-hand cutters, of course, have left-hand 


threads. 
— + pe 


Hand-Puneching Machine. 


We illustrate herewith a machine which is 
especially adapted to light sheet metal work. 
It will puncha }” holein 4” iron or its equiv- 
alent. The depth of jaw is 15’ and machine 
will punch anywhere in a sheet 30” or less 
in width. In addition to the regular sheet 
metal work, it can be used for punching 
holes in pipes 44" or larger in diameter, 8” 
or less from end of pipe. The plunger that 
holds the punch is operated by an eccentric, 
which in turn is worked by a hand lever. 
This lever can be worked either at the front 
or rear. The machine is provided with a 
stripper that can be adjusted very accurately, 
also with gauges and with one each 4", 
and } punches and dies. It is made by the 
New Doty Mfg. Co., Janesville, Wis. 
_-_>-—___—_ 

Turning, Boring and Gear-Cutting At- 
tachment for Planers. 





The cut accompanying this is intended | 
to show the construction of an at- 
tachment for a planer, the purpose 
of which is to bore and turn pulleys 
up to a moderate diameter and 
width of face, or to cut spur gears 
or worm wheels. 

The large worm gear underneath 
is the one by which the device is 
driven, a worm working into it, 
which is in turn driven by means 
of a four-stepped cone pulley, at 
the back side of the planer. This 
worm shaft extends through to the 
front side of the machine, and at 
its extreme end is a small worm, 
from which, by suitable mechan- 
ism, motion is imparted to a slotted 
disk ; from which, by means of the 
usual rod, motion is imparted to 
the feed screws of the planer. 
Above the main driving gear isa 
plate, the edge of which is cut 
with worm teeth, and by this, in 
connection with suitable change 
gears and a hand crank, teeth may 
be indexed for cutting gears. When 
cutting gears, the regular clapper- 
box is removed, and the stand for 
cutter spindle substituted for it. 
The vertical feed of the planer is 
used in gear cutting, and for turn- 
ing or boring pulleys, and pulleys 
may be either straight or crowned 
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Exposition Reflections. 


By C, W. CRAWFORD. 
II. 
The great Exposition has been a success in 
more ways 


than one, and 
the over- 
whelming pa- 
tronage of it 
betokens the 
increasing 
popularity of 
these interna- 
tional _—_enter- 
tainments. The 
success’ of it 
was no doubt 
enhanced by 
the superior at- 
tractions of the 
French  capi- 
tal, and, not 
withstand in g 
the apparent 
reluctance of 
some of the 
French exhibi- 
tors to commu- 
nicate inside 
facts, and the difficulties of a _ strange 
language, Americans have had abundant 
opportunity to profit by the great show. 
Aside from the circumstance that Euro- 
pean machinists use more iron than we do, 
they are up to the front in workmanship and 
the use of tools, and their work cannot be 
excelled, except in the matter of design. 
While many of the separate parts of their 
machines are neat and simple enough per se, 
they lack, frequently, the aggregate simplic- 
ity and directness of American machines. In 
time this discrepancy will disappear, and 
American superiority will become ancient 
history. The extraordinary use of brains 
manifest in this Exposition indicates this con- 
dition, and the cheapness of their labor com- 
pared to ours may aid them in bringing 


| . 
about this change, unless our forthcoming 


Exposition shall demonstrate the contrary ; 
we shall see. 


The extensive use of tile roofs in all the 
towns near Paris ipdicates an important in- 








on the face. 

The attachment can be applied 
in afew minutes, and will turn and 
bore pulleys up to 40” diameter on a planer 
having a 4’ platen and a distance of 22’ be- 
tween the uprights ; the width of face being 
limited only by the traverse of the vertical 
feed. 

It is made with or without the gear-cutting 
attachment, by the Union Machine Co., 
Providence, R. I. 
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dustry we know little of, and which we might 
investigate with profit. These tiles are made 
of common clay, by machinery, and are of 
a bright red color, and made in fancy pat- 
terns, together with gable ornaments and 
crests, and are elegant in appearance. The 
scarcity of slates and the approach of a tim- 
ber famine in this country demands a sub- 








stitute for our present wooden roofs, and the 
fact of our having plenty of the raw material 
for tiles is pleasantly suggestive of increased 
grist for the machine shops in the future. 

A thousand other things can be made of 
clay, that are now made of wood, and the 
item of fence 
posts alone 
will make 
work enough 
for all the idle 
in the 
country. 

The large 
display of elec- 
trical 
ery 
various 


shops 


machin- 
the 
coun 

indicates 


from 


tries 
a great scram 
ble for theoret- 


ical per fec- 
tion, regard- 
less of me 


erent 


: 


chanical prin- 
ciples,and pro 


vokes the 
opinion that, 
notwithstan d - 
ing the elec- 
tricians have 


produced some elegant machines of very 
high efficiency, they have made no_ pro- 
| vision for repairs, and about the first thing 
these machines need is repairs. The arma- 
tures, of whatever construction, are usually 
so compact, and the coils wound so close 
together, or overlapping each other, that it is 
difficult to locate a burnt spot, or to get at it 
in a reasonable time or at reasonable cost. 
W hat seems to be most wanted now is a ma- 
chine made in interchangeable parts—coils, 
cores, commutators, and what not—that can 
be kept in stock and quickly adjusted, in an 
emergency, by any intelligent engineer. Un- 
til this is done, electrie lighting may be con- 
sidered a meager success, financially. The 
Exposition has not developed any improve- 
ment in this direction. There is no condition 
involved in the design of a dynamo that pre- 
cludes the making of it in interchangeable 
sections, and the advantages accruing from 
such a plan would be very great. The dread 
of a burn-out, and the time required to get 
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going again after such an accident, would be 
reduced to aminimum, The enormous ex- 
pense of replacing or repairing the present 
style of armature would make all the differ- 
ence between a profit and the reverse in the 
operation of it, and the amount might as 
well go into the light company’s drawer, as 
that of the electric company. 


an 
ww 


The gaudiest view in the Exposition was 
that to be had from the balcony, at a point 
near the great blowing engine of the Société 
Cockerell, where four pairs of the largest 
engines in the Exhibition, ranging from 30 
to 60” cylinders, could be seen, together with 
the blowing engine, all running at the same 
time, within a radius of a hundred feet. 
This was a view never before equalled. 

The popular idea of the French Exposition, 
here, seems to hinge on the Eiffel tower, that 
being considered the principal feature of it ; 
hence the many propositions to build towers 
for our big show in 1892. If we are to have 
a tower, I would suggest that it be composed 
of four leaning towers joined together at the 
top by arches into an entablature, upon which 
shall be erected a single column surmounted 
by a spread eagle or other suitable device. 
The four towers should present the four 
(nearly) extinct American races—the Mound 
builders, the Incas, the Aztecs, and the Indi- 
ans, and the superstructure to represent in 
four sections the four centuries of American 
history and progress, by means of bas reliefs 
after the fashion of the Column Vendome. 
The height should becommensurate with the 
present dignity of America, and a statue of 
Columbus should occupy the center. 


An English Cotton Mill. 


The North End Spinning Company, Bol- 
ton, with a share capital of £100,000, has, 
we understand, been successfully formed, 
and steps are being taken for the early com 
mencement of the building operations. The 
land is freehold, and contains 15,116 square 
yards, the sum of £2,120 having been con- 
tracted to be paid for the purchase of the es- 
tate. The site is within easy access of Hal 
liwell and Astley Bridge Goods Stations. 
The new building will be five stories high, 
and will contain 72,000 spindles, the ma 
terials used being brick and stone facings. 
The arrangements of the mill, so far as the 
machinery is concerned, will be on somewhat 
new lines, which are considered to be a dis 
tinct advance on any mill that has yet been 
erected. For some time there has been a 
great partiality amongst builders, ete., for 
as much window space as possible; but this 
seems to be a questionable advantage, many 
of the most experienced cotton spinners look- 
ing upon too much window space as 
a disadvantage, inasmuch as it ex 
ercises, at certain seasons, a cool 
effect on the atmosphere of the 
mill, and consequently necessitates 
the introduction of considerably 
more steam, Without introducing 
excessive window space, sufticient 
light will be obtained for the new 
mill for all purposes of spinning. 
It was at first suggested by the 
promoters that iron mullions should 
be adopted for the windows, but 
this idea was overruled, such mul- 
lions being shown to be unneces 
sary, if nou undesirable. The mill 
will be 324 feet long and 181 feet 
wide. On the ground floor there 
will be the card room, scutching 
room and warehouse, on the whole 
of one side is a ground-story shed, 
and at one end a two-story shed. 
The first floor will be used for spin 
ning, cotton mixing and warehouse, 
whilst the remaining rooms will be 
devoted principally to spinning 
purposes. There will be a boiler 
house capable of hold?ng four boil 
ers, and an engine house contain 
ing one large engine for the mill 
and one to work the dynamo, it be 
ing contemplated to have the mill 
lighted by electricity. There is a 
basement under half the mill. Con 
crete and iron w4ll be used in its con 
struction, and, asan additional pre 
caution against fire, in every room 
sprinklers will be fitted up. The 
mill will front Blackburn road and 
Cardwell street. There are two ola 
reservoirs on the site, and they will 
be joined together and otherwise 
enlarged so as to contain a million 
and a half gallons of water. 
When completed the mill will pre 
sent a handsome appearance, the design be- 
ing of a very pleasing description. The ma- 
chinery will comprise all the latest improve 
ments, rope driving power being substituted 
for the belting driving so much in vogue in 
older mills. The contracts for the engines 
and boilers have not yet been let. It is ex 
pected that the mill will be in working order 
in ten months from the present time.—(Cvf 
ton Factory Times. 















































































































































































Practical Drawing. 


G. 


By J. A. MEYER. 


NINETY-SECOND PAPER—CONES. 


650. Definitions.—A cone is a solid gener- 
ated by the revolution of a right-angled tri- 
angle around one of its sides adjacent to the 
right angle. Thus turning the right-angled 
triangle vd, a,, Fig. 524a, about the side v d, 
as an axis, it will generate the cone. The 
curved surface generated by the hypothenuse 
va, is the convex surface of the cone; the 
line » d, is the axis of the cone; the point ov 
is the vertex of the cone ; and the circle gen- 
erated by the side a, d, is the base of the 
cone; the slant height is the distance from 
the vertex to any point in the circumference 
of the base ; and the altitude of the cone is 
the perpendicular distance from the vertex 
to the plane of the base. 

651. Any line of the convex surface, cor 
responding to some position of the line v a, 
which generates the convex surface, is called 
an element of the surface. From the forego- 
ing definition it will be perceived that an 
element of a conical surface cannot be any- 
thing else thana straight line passing through 
the vertex, and lying on the surface of the 
cone; or we may say that a straight line 
drawn on the surface, terminating in the 
vertex and in the circuference of the base, 
represents an element. The elements are all 
equal, and any one is equal to the slant 
height ; the axis is equal to the altitude. 

652. The frustum of a cone is a portion of 
the cone intercepted between the base and a 
plane parallel to the base. For instance, let 
v a; by, Fig. 524a, represent the vertical pro- 
jection of a cone, and a 4 a plane parallel to 
the base a, 4,, then the shaded portion, in- 
cluded between the plane a} and the base 
a, 5; is called a frustum of acone. Its alti 
tude is d d,, and its slant height is a ag. 

653. A truncated cone is that portion of a 
cone intercepted between the base and a 
plane not parallel tothe base. Thus, in Fig. 
526a the shaded portion included between the 
base a } and the plane le 6e is called a trun 
rated cone. 

The following remarks will relate only to 
cones whose axes are perpendicular to the 
bases. 

654. To represent a cone completely, we 
must show two projections of it ; one of these 
projections will always be a triangle; and 
the other will be a circle whose diameter is 
equal to the diameter of the base. In Fig. 
524u the triangle v a, 6, is the vertical pro- 
jection of acone; the lines oa; and v by repre- 
sent @ements which appear to be furthest 
away from the axis. The circle a, b, ¢,3 d; in 
Fig. 524 is the horizontal projection or plan 
of the cone. Here again we notice 
the necessity of giving at least two 
views of an object, so as to enable 
us to present correctly our ideas of 
form. For instance, the elevation 
alone does not indicate what kind of 
an object is meant; it may represent 
a wedge, a pyramid, or some other 
object whose vertical projection is a 
triangle ; so also the plan alone does 
not indicate whether a cone or a 
cylinder is meant ; but the two views 
or projections as here given leave no 
doubt as to the form of the object, 
and indicate plainly that the solid is 
a cone. 

It is also important to notice that 
the center v,, which represents the 
horizontal projection of the vertex 
(Fig. 524) and the point o (Fig. 524a), 
which represents the vertical projec- 
tion of the veriex, must lie in one 
vertical line, otherwise 
labor will be involved in finding any 
required section. 

655. From the foregoing remarks it must 
not be understood that, in all working draw- 
ings, cones must always be represented by 
triangles in an elevation and by circles in a 
plan ; indeed, these conditions are often re- 
versed ; but in geometry it is customary to 
represent a cone as we have here shown it. 

656. The methods for finding the sections 
of cones, and also for finding the develop 


too much 


ments of their convex surfaces, may be made 
to appear very simple if we consider the cone 
to be a pyramid having a very great number 
of lateral faces. Looking at a cone in this 
light we can form a clearer conception of the 
methods involved, and the principles upon 
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the cone, and any portion of the same, also 
methods for finding some of the principal 
sections of the cone. These will be given 
very briefly, and it will be advantageous for 
the student to compare these methods with 
those for finding the developments of similar 
portions of pyramids, and sections of pyra- 
mids, as explained in previous articles. 
Problem 109. 

657. To find the section of a cone made by 
passing through it a plane perpendicular to 
the axis. 

Let 0 a, by (Fig. 524q@) be the vertical, and 
the circle a, 5, ¢,, ds be the horizontal pro- 
jection of a cone, and let the line ad (Fig. 
524a) be a given cutting plane, parallel to the 





Fig. 524a,. 
Tad 








section will also be a circle, and the diameter 
of the section will be equal to the length of 
the line which represents the cutting plane; 
thus, in the case before us, the diameter of 
the section is equal to the line ad. If the 
base is an ellipse, the section will also be an 
ellipse. 
Problem 110. 

658. To find the development of the convex 
surface of a cone, also that of a frustum of 
a cone. 

Let Figs. 524a and 524 be the vertical and 
horizontal projections of the cone; it is 
required to find first the development of the 
convex surface of the cone. 

Divide the circumference a, by c,, ds (Fig. 
524) into any number of equal parts; we 
have divided it intosixteen. From any point 
vs (Fig. 525) asa center and with a radius 
equal to v az (Fig. 524a), describe an arc 
la 9) 17a. Through the point vo, draw any 
straight line o, 1a cutting the are just drawn 
in the point 1a ; commencing from this point 
lay off in succession on the are 1a 9) 17a six- 
teen equal parts each equal to one of the 
parts on the circumference @, 4, ¢c,3 ds, and 
thus obtain the length of the arc ; through the 
point 17a draw a straight line to v,. The 
surface bounded by the straight lines v, 1a, 
v, 17a, and the arc 1a 9) 17a, or, in short, 


| the sector », 1a 17a, will be the development 
| of the convex surface of the cone. 


In laying off the parts on the arc la 9) 
17a, itis customary among practical men to 
set a pair of dividers to one of the divisions 
on the circle in Fig. 524, and then step off 
the parts on the arc la 95 17a. The length 
of the are 1a 94 17a found in this manner 
will be somewhat short, for the same reasons 
as given in Arts. 417, 418 (Forty-sixth 
paper). The length of the are la 9)17%7a 
should be exactly equal to 3.1416 times the 
diameter a, 4, ; but for practical purposes 
we can generally obtain results sufficiently 
correct by dividing the circumference a, }, 
¢,, d, into a great number of equal parts— 
the greater the number the more correct will 
be the results—and then laying off these 
parts on the arc 1a 9 17a, as explained. 

659. Second.—Let the shaded portion 
ab a, b, (Fig. 524a) be the vertical projec- 
tion of the frustum of a cone; its horizontal 
projection consists of the two circles a, bg cy, 
d,, and a, b, c, d, ; it is required to tind the 
development of the convex, surface of the 
frustum of the cone. Prolong the lines a, a 
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which these methods are based, will be 
precisely the same as those given in connection 
with finding the sections and developments 
of pyramids. Hence if the articles treat- 
ing on pyramids have been studied, and are 
thoroughly understood, there will not be 
any difficulty in finding any section of a cone, 
or the development of any portion of a cone. 

We shall now give the methods for finding 


the developments of the convex surface of 


base; it is required to find the section. Draw 
in Fig. 524 the horizontal diameter a, dg. 
Through the point a (Fig. 524a@) in which the 
line a } intersects the line v a@,, draw a verti- 
cal line cutting the diameter a, 4, in the 
pointa,; from the center v,, and with a 
radius equal to v, a@,, describe a circle; this 
circle will be the required section. 

Whenever the cutting plane is parallel to 
the base of a cone and the base is a circle, the 





and 6,4 so as to meet in the point v, and 
thus obtain the projection of a cone of which 
the given frustum is a part. Find the de- 
velopment of whole convex surface, and thus 
obtain the sector v, la 17a in Fig. 525. From 
| the center »,, and with a radius equal to va 
(Fig. 524a) describe an arc terminating in the 
‘points a, and a,, onthe radii v, la and o, 
17a; the shaded portion lying be- 
tween the arcs @, a,, and la 9b 17a 
will be the required development. 
Problem 111. 

660. Zo find the development of a 
truncated cone. 

Let the shaded portion a } le 6e in 
Fig. 526a be the vertical projection 
of the truncated cone ; it is required 
to tind the development of its convex 
surface. To find this development 
we need the circle shown in Fig. 
526, which is the horizontal projec- 
tion of the lower base only; this 
figure is not a complete horizontal 
projection of the truncated cone, be- 
sause it does show the upper base, 
but the upper base is not required 
for our purpose. Draw the horizon- 
tal diameter a, }, (Fig. 526); com- 
mencing from a,, divide the circum- 
ference into any number of equal 
parts, say ten, and through the points 
of division 2, 3, 4, etc., draw vertical 
lines cutting a } (Fig. 526a) in the points 2a, 
8a, 4a, etc. Prolong the lines a le and b 6¢ 
so as to meet in the point v ; and through this 
point v draw straight lines to the points 2a, 3a, 
4a, etc., cutting the line le 6e in the points 2¢, 
3e, 4e, etc. Through these points draw hori- 
zontal lines cutting v a in the points 2f, 3/, 
4f, etc.; this completes the preliminaries for 
finding the development. 

Fig. From any point v, as a center, 
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and with a radius equal to v a (Fig. 526a), 
draw the arc a, a, a,,, and make its length 
equal to 3.1416 times the diameter a, 4, (Fig. 
526). Divide this arc into the same number 
of equal parts as laid off on circle in Fig. 
526, and through the points of division draw 
straight lines to the pointr,. Makeay, g, 
equal toa le (Fig. 526a); a, gz, equal to 
a2; a3 9; a3f; 494 = 04f5 Ag95 = 
a 5f; and a, g, equal to a 6f, join the 
points 9;, 92,93, 94, Js and g, by acurve. 
In a similar way find the points /,, h,, hs, 
etc., and join these points by a curve; the 
shaded surface included between the curve 
just found and the arc a, a, @,, Will be the 
development of the truncated cone. 

The development on the left of the line 
Js 4, is exactly equal to that on the right of 
it, so that if we have a template for one-half 
of this development, we may use the same 
template for the other half. The correctness 
of this construction will be readily perceived. 
The lines v 2a, v a3, etc. (Fig. 526a), are the 
vertical projections of elements of the con- 
vex surface, and the lines 7, 2, 7, 3, etc., 
(Fig. 526), are the horizontal projections of 
the same elements; the lines 7, @ , V5 3 
(Fig. 527) represent the position of these ele- 
ments in the development of the surface. In 
Fig. 526a we see plainly those portions of 
the elements intercepted by the upper base le 
6e, and the base of the cone a 3, and these 
portions or lengths must be laid off cor- 
rectly in the development. The element 7 a 
is parallel to the vertical plane of projection; 
we therefore see its true length, and also the 
true length of the portion a le intercepted by 
the two bases; hence a, g, in Fig. 527 must 
be made equal toa le. The element > 2a 
Fig. 526a is not parallel to the vertical plane 
of projection, consequently we do not see its 
true length, nor the true length of the inter- 
cepted part 2a 2e; to obtain the correct 
length of the latter we draw through 2e the 
horizontal line 2¢e 2f, then the true length of 
2a 2e is represented by a 2/, and therefore 
we make (4 7, (Fig. 527) equal to a@ 2f. Simi- 
lar remarks apply to the other elements, and 
indicate the reason for drawing the horizontal 
lines through the points 2e, 3e, 4e and 5e. 

For the sake of simplicity we have divided 
the circle in Fig. 526 in comparatively few 
parts; for accurate work it should be divided 
into a greater number of equal parts. 
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Twenty-six Inch Drill. 


The drill press illustrated on this page is 
a recent addition to the list of such machin. 
ery built by J. E. Snyder, Worcester, Mass. 

It is of 26’ capacity, back-geared, with 
power feed, quick return, etc. 

The cone pulleys are fora 23” belt, the 
largest step being 11’ diameter. Spindle is 
of crucible steel, with bearings 13’ diameter. 
Vertical movement of head and spindle, 25’; 
automatic drilling capacity, 25”; vertical 
movement of arm and table, 19"... The ma- 
chine will drill to the center of a 26” circle 
the entire length of the column, and weighs 
1,600 pounds. 
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Practical Details of Blacksmithing. 
By B. F. SpaLpiIne. 


REAPING MACHINE GUARDS—THE OLD STYLE 
OF FORGING GUARDS—MODERN METHODS 
—SAWING SLOTS—CASTING GUARDS OF SOFT 
STEEL. 


There are three manufactories in a town 
in Ohio, which jointly put out not less than 
60,000 reaping and mowing machines every 
year. Each machine has a cutter-bar, on 
which, at distances three inches apart, are 
set ‘‘ guards” similar to that of which two 
views are shown in Figs. 1 and The 
shortest of these bars takes 18 guards, so that, 
in this one manufacturing city, there are 
made yearly not less than a million of these 
pieces. As all reapers and mowers, in com- 
mon use, have something similar, for the 
same purpose, the number of guards made 
annually in the United States, by the many 
manufactories engaged in this business, is 
perhaps as large as that of any other article 


9 
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ception of railroad supplies, and horseshoes. 
They must be made very strong, so that 
careless operators may not break them by 
driving full tilt against stumps and stones. 

Cutter-bar guards have been made in vari- 
ous ways. Some have been cast of malle- 
able iron; some larger, of cast-iron, and 
from Hussy’s first invention, the best have 
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made of wrought-iron. The knives 
which do the cutting are plates of sheet 
steel, triangular in form, ground to an edge 
on two sides, and slide back and forth 
through the slot, making a shearing cut 
against the edges on the lower of 
the slot. It will thus be seen that the guard 
has its share of cutting to do, as much as 
either side of any shears, and must, therefore, 
be made hard enough to keep its edges 
sharp. Those which have been made by 
the casting process have sometimes been pro- 
vided with facings of steel, where required, 
or have had the edges hardened, more or less 
by various processes. 

As was quite natural to the blacksmiths of 
those days, they forged the first that were 


been 


sides 
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made in such shape as to leave the slot ready 
made in the forging, because skilled ma- 
chinists had not brought the resources of 
their trade to bear upon the process of saw- 
ing them out. It was soon found, however, 
that it was slow work to forge them, and 
bend over the upper leaf, leaving stock 
enough in the bend to draw out for a point, 
and inserting a thin mandrel to hammer the 





which requires so much work, with the ex- 





upper leaf down upon, and they were after- 








MACHINIST 
wards left solid, different methods being de- 
vised and used for sawing them out, until 
the machines now used were contrived and 
perfected by ingenious and skilled mechan- 
ics. By the use of these machines, one man is 


able to slot 24’ deep, through iron an inch 
thick, 1,200 per day, with absolute uni- 
formity. 





Inco DRILL. 


The necessity of having cutting edges on 
the.lower side of the slot led to making the 
guards at one time in three pieces. The 
blacksmith took a bar of iron an inch square, 
and after tapering it off a little, laid a small 
piece of steel on the right place, and welded 
it down, 
it, and welding all together, drew it down 
for the point. He had a die containing a 
suitable impression, into which he hammered 
the back part with a set hammer, and a top 
swage, which he set upon the point, and thus 
made the guards of auniform size and shape. 
The steel was welded in, in the right place, 
so that when the slot was sawed, the lower 
side of the slot was steel, and the upper leaf 


He then laid a piece of iron over 


iron. The work of sawing must have been 
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hard on the saws, for the method of anneal 
ing was quite crude, and not such as to as 
After saw 
ing, they were hardened by heating to a red 
heat, and cooling them in oil or water. 

The idea was suggested after a while, that 
they might be made of some kind of iron 
which could be made hard enough for the pur- 


sure a proper degree of softness, 


pose by case-hardening, immersing the whole 


-) 


brittle, and, experiment having demonstrated 
the feasibility of the idea, it was adopted, 
and they have since been made in accordance 
with it. 

It was necessary to forge them carefully, 
to avoid getting cold shuts in the corners, 
and it was at first considered a big day’s 
work to make fifty, but emulation among 
the workmen, and improvements in the 
methods, little kinks picked up from time to 
time, ran the number up to a hundred a day, 
for a man and his helper, and that was 
allowed to be a good day’s work for a good 
blacksmith and a good helper. This was an 
average of 50 a day for each man. 
this was too slow, too laborious, and too ex- 


Even 
pensive. The average now is about 500 per 
day to each man, and is made without the 
expenditure of one-quarter of the hard labor. 
The manner in which this great saving of 
labor has been brought about has been by 
the application of steam-power to the pur- 
pose, by means of a well-devised system of 
properly constructed tools. 

In order to convey a more definite idea of 
the work, it may be stated that the length of 
the point is 44’, that of the back 34. The 
stock used is 14'x7". The first operation on 
the bar is to punch out a shape, shown in 
Fig. 3at A. This leaves the end of the bar 
of the shape shown at B. 
up against a gauge, and the shape A is again 


This is then shoved 


punched out, and, as will be seen by exam- 
ination of the cut, this leaves B of the same 
shape as A, and the end C being shoved to 
the gauge, the next stroke, and each success- 
ive stroke of the punch, makes two pieces of 
similar shape. blanks ”’ for 
the guards. 

They are now carried to a double fur- 
nace, attended by two heaters, in which, in 


These are the ‘‘ 


lots of twenty-five on each side, they are 
While one heater 
is handing his out to the roller, the other is 
loading his fire and raising the blanks to the 
heat. 


heated to a welding heat. 


proper 
work 


This avoids any cessation of 
of the They are handed, 
one at a time, to the breaking-down roll, 


the rolls, 
which at one pass rolls out the back, in an 
impression which the right 
amount of stock, the overplus appearing as 
a fin, which is chipped off on a hardy, and the 
piece is then handed to the point roller, in 
the shape shown in Fig. 4. The first pass 
through the point roll is to narrow up the 
point sidewise (see Fig. 5); the second takes 
it edgewise, when it has the blunt-ended 


receives just 


shape shown in Fig. 6. These operations 
are repeated with some exercise of judgment 
on the part of the attendant two or three 
times, until it resembles Fig. 1, except that 
The point 
roller hands it to the drop-hammer man, who 


it has no slot, and is not straight. 


gives it two blows with a heavy drop, which 
fits it perfectly to the steel dies which give 
it the correct shape, and they are then thrown 
upon the floor, having been forged at one 
heat. 

When cold, they are pressed through the 
trimming dies, at the punch, to remove the 
fin, and afterwards a low heat is taken on 
the tips to bring them to a fine point, with a 
light trip-hammer. They are then ready to 
be slotted out by the mills. In the ma- 
chines used for this purpose in Springfield, 
Ohio, which have been perfected by such 
Fassler, and 
Charles A. Bauer, the cutters revolve to the 


able mechanics Jerome 


as 


right, and the 86 guards, which are fastened 


of in 


in groups three 12 separate  vises, 
which are attachable to a rotary frame, 
revolve in a contrary direction. When 
a full revolution has been made the 
guards are taken out with the slot com- 
pleted. The motion of the machine is not 


interrupted to insert the work, and each ma- 
chine is attended by one man, 

The drilled by special drill 
presses, designed expressly for this work. 


holes are 
The spindles are set at the right distance 
apart, and both holes are drilled at the same 
time. One man attends four presses, each 
of which has four spindles, drilling thus two 
enards at once, and 1,500 per day. The 
machines work automatically, at such a 
speed as to keep him fully employed in put- 
ting in and taking out the work. 





thing in water, without making the back too 


The whole system of operations is so well 
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designed and carried out, and is so complete 
in its working, that it presents a good illus. 
tration of the benetits derived from the divi- 
sion of work into distinct processes, the ap- 
plication of steam-power to the relief of 
manual labor, and to the increase of pro- 
short, of the advantage of 
modern methods of manufacture in compari- 


duction ; in 
son with the ancient. 

Experiments are being made in casting the 
guards of soft steel. It is possible that, if 
pushed with determination and intelligence, 
they may, by the employment of some ma- 
chinery, result successfully. It is better not 
to experiment at all, than to half try and 
fail, and deter others by needless lack of suc- 
The project has the economical per- 
fection of the present system to compete 
To succeed, it must produce as good 
or a better 
guard at a proportionate cost. There is no 
demand for a better guard, for no fault ex- 
ists with the present. It outlasts all ma- 
chines, survives disasters which ruin them, 
and remains good when they have become 
worthless. If the slots can be cored out 
with any kind of core, so well that they will 
be complete when they come from the 
mould, or only require buzzing out; and if 
the holes can be cast in, so that they can be 
cleaned out cheaper than they are now 
drilled; and if the moulding process is cheap- 
ened by machine moulding, with an ade- 
quate number of pieces in an easily handled 
flask, the necessary economy of manipula- 
tion may be secured ; but there still remains 
the difficulty, which only great experience 
and uniform conditions can overcome, of 
getting the steel at every heat of such qual- 
ity that it will bear hardening without be- 
coming too brittle. The recent great re- 
duction in the price of aluminum may have 
a bearing on the subject, for aluminum 
is the salvation of the mitis process, 


cess. 


with. 
a guard at no greater expense ; 


—— ge —--———_ 


LETTERS FROM PRACTICAL MEN. 





Round or Square Chimneys? 
kditor American Machinist : 

[In a recent discussion in your,columns re 
garding the draught of chimneys having 
round and square horizontal sections respect- 
ively, there has been one point not brought 
out which I think is of importance, viz.: 
that sometimes, in square chimneys, there 
are supposed to be four minor downward 
draughts in the four corners that, of course, 
interfere somewhat with the major upward 
draught in the center, which is supposed to 
of an approximately circular form, 
owing to its revolving in a spiral direction. 

Whether this spiral action always takes 
place, or just how often, I do not know. 
That it may, under certain conditions, occur 
together with the downward eddies above 
referred to, is, I believe, well substantiated. 
Whether they take place to much extent in 
very tall chimneys is doubtful. I know, 
however, that in some cases the smoking 
of short house chimneys has been remedied 
by making tbe orifice at the top circular ip- 
stead of square. 


be 


Probably there is no doubt but what Prof, 
Sweet is right in making the general state- 
ment that a round flue is better than a square 
one, providing they are of equal area. 

OBERLIN SMITH, 


Standard Tapers, 
Editor American Machinist: 

It is very possible, I suppose, that I may 
have an exaggerated idea of the difficulty 
involved in securing uniformity and _ inter- 
changeability of lathe centers, but, at any 
rate, it seems quite certain that my ideas 
about it do not at allagree with some of your 
correspondents who have written on this sub 
ject. 

I feel pretty certain that, if all lathe cen 
ters were fitted to the spindles as accurately 
as I was taught to fit them, it would at least 
be very difficult to get them so that they 
would interchange from one to the other and 
fit equally In the shop where I 
learned to fit them we had the best of ream 
made the purpose 
concern, and these reamers 
of care; in fact, everything 


well. 


ers, for by a well-known 
received the best 


which it seemed 





uniform results. Yet our method of fitting the 
centers showed conclusively that hardly two 
holes were made precisely alike even by the 
same reamer in the hands of the same work- 
man. The final fitting of the centers was 
done by the aid of marking and a dead- 
smooth file, the marking consisting of the 
lightest possible coating of red lead; and no 
center was considered to be fitted until it 
showed a good bearing over its entire sur- 
face. Repeated trials showed that they 
would not interchange so that any center 
would fit any bole of a lot, but each center 
had to be marked for the hole to which it 
was fitted. Where centers are fitted as well 
as these were, I do not think it is practical 
to secure interchangeability, for the reason 
that it is scarcely possible to produce two 
holes so near alike that the difference be- 
tween them is not easily shown by such a 
test. 

Of course some will say it is not necessary 
that centers should be fitted in that manner, 
but nevertheless I think that a good deal of 
the trouble experienced with lathes not 
doing accurate work is to be found in im- 
perfectly fitted centers, and if it is contended 
that anything short of actual contact of the 
center with the hole over its entire surface is 
good enough, then it might be instructive as 
well as interesting to try to come to a con- 
clusion as to just what part of it should 
bear, and how much those parts which do 
not bear may be off without injury. My 
own opinion is that the centers of a good 
lathe intended to do good work should fit as 
well as I have indicated, aud where they do, 
it will, I fear, be found a much more serious 
matter to secure interchangeability than 
some of your correspondents seem to think. 
Up toa certain standard of workmanship it 
is possible and practicable to secure inter- 
changeability; beyond that point it is not 
practicable, even if possible. 1 fear that, in 
a shop where this difficulty is not fully 
recognized, and where itis thought to be 
easy to secure interchangeability, will be 
found the greatest and the quickest depart- 
ure from any standard which may be set up. 

And as for grinding centers wholesale in 
a fixture provided for the purpose, and 
keeping them ready to be put inio head- 
stock spindles and called true, it seems to 
me to be utter folly. Ido not think either 
the fixture in which the grinding is done nor 
the lathe spindle can be made and kept true 
enough to do the best work in this way, 
where the truth of the finished work depends 
upon accurate lathe work, as much of it 
must, notwithstanding the grinding machine. 
I should like very much to know what pro 
portion of all the lathes in use to-day would 
stand the following test: Supposing the 
center for the stock spindle be 
ground true in an independent fixture, the 
center put in place in the spindle, and a 
piece of work turned true near the live 
center, then loosen the dog and revolve the 
work half way round on the center, and 
see whether, when again driven by the dog, 
it will be precisely true. I 
that not one-tenth of the 
stand such a test, and when we come to con- 
sider the chances of the fixture being a little 
out of truth, so that the center itself may not 
be exacuy true, I think the chances of getting 
the best possible work in that way would be 


head to 


venture to say 


lathes in use will 


slim indeed. 

There are some very good center grinders 
made, by which, with a very little trouble, 
centers can be ground in place, and I think 
it will be found that that is the only way to 
get work as true asa good deal of the ma- 
should be, to be called first 

T. A. PANDIE. 


chinists’ work 
class. 

Lathe Centers, 
Editor American Machinist : 

I have read with pleasure the articles 
on lathe centers. It is high time the lathe 
manufacturers got together and adopted a 
Every lathe of 
a given size made in this country should 
have the same sized center hole. 

Several years ago I bought four lathes of an 
old, reliable Eastern manufacturer. In a 


standard lathe center taper. 





short time I got two more of the same size; 


possible to do was done to secure good and 





these were all right in every respect, but 
the centers were smaller than those of the 
first four. In a short time we ordered four 
more, and specified that centers must be 
same as the first lot, and gave date of ship- 
ment. Well, you can imagine my disgust, 
when, on receiving the lathes, I found that 
the center holes were totally different from 
either of the previous shipments. It was 
my intention to have all these centers of one 
taper. They were used on the same class of 
work, and I wanted to carry centers in stock, 
and keep acertain class of fixtures to use 
interchangeably in the center hole, so I 
ordered them all of one maker. Now, when I 
give a hand a certain job, Iam frequentiy 
confronted with the remark, ‘‘I can’t do 
that; my lathe has the big hole, and the ‘fix- 
ings’ are fitted to the small hole.” 

It ought be the simplest thing in the world 
have centers uniform. I told a large 
dealer in lathes the oiher day that, if he 
would begin and specify, when placing 
orders, that all his lathes must have a given 
taper and size of hole, that it would be but 
a very short time before he would get re- 
peated orders for the same tools. This one 
question of uniformity of center hole would 
influence mento buy where they could be 
sure of getting the same thing. He thought 
so much of the suggestion that he said he 
would put it in practice at once. 

Not many years ago every maker of drill 
presses had his own taper, some round, some 
square; no two makers alike, nor no two alike 
fromthe same maker. Nowevery manufacturer 
of these tools, with only one exception, puts 
in the twist drill taper, and the drills of any 
maker will fit them every time. If the lathe- 
men will do the same thing, lathe centers 
will be manufactured and furnished at so 
much per dozen, with reducing sleeves to fit, 
so that, when necessary, a small center can 
be put in a big lathe—a very desirable thing 
sometimes—and a manufacturer will not 
have to lose valuable time fitting up broken 
centers, but when one breaks send to the 
office or tool-room for a new one that he can 
buy for one-tenth what it will cost to make 
one, J. D. Cox, Jr. 


to 


Perfect Screws, 
Editor American Machinist : 

The first thing a machinist does when ex- 
amining a machine tool which he intends to 
buy, is to take hold of the handles which are 
attached to the various feed-screws, and test 
the amount of play the screws have in the 
put; or, in other words, how much he can 
turn the handles loosely, without moving the 
slide orthe carriage. Seldom he has anything 
to say after this test. Is it because he has 
never found a screw absolutely without play, 
or does he know that the accuracy of his 
work, which he intends to do on the machine, 
does not, in most all cases, depend on this 
difliculty » If you go into a shop and make 
this same test on the various machines, you 
will probably be quite surprised how much 
back lash the screws have, either by worn 
threads or end play between collars. The 
screws are hardly ever replaced by new ones, 
until they refuse to move the slide at all, and 


yet the men are turning out good work. 
This is especially true in busy times. While 


it seems that a screw with much play in work- 
ing operation is not a serious objection, it is 
quite an objection on a new machine with 
little play. 

Supposing we make a screw with a com- 
pensating nut, whereby it to 
adjust the put ip a very sensitive manner, to 
take up the lateral play completely, then run 
a screw through it 24 inches long, forward 
and back two or three times. Examination 
will show that the nut needs more adjustment. 
This difficulty is due to the irregularity of 
the screw threads. Every time the thicker 
threads pass through the nut, it will wear it 
to a certain extent, and there will be play on 
some portions of the screw. Now then, the 
question arises, Is it possible to produce a per- 
fect screw on lathes, as they are built for the 
market at present? Inthe tirst place, I do not 
think that two lathes are made with 
screws alike. 

Supposing we have two lathes with perfect 
screws, it is questionable whether two screws 


is possible 


lead 





chased on these two lathes would be exact 
duplicates, or that the finished screws changed 
from one lathe to the other would not show 
variations by passing atool throughthem. I 
am of the opinion that lead screws on all lathes 
are too small in diameter. They are subject 
to a certain amount of twisting strain, and 
will in due time get out of true, especially if 
heavy cuts have been taken. 

There should be a lathe built specially 
constructed for chasing accurate screws, in 
which one would not be dependent on the 
give of the various joints between the feed- 
nut and the cutting-tool. On the present 
lathes the lead screws are too far away from 
the tool, the leverage being too great. A 
lathe for the above mentioned purpose need 
not have more than 6 inches swing, the spin- 
dle should be close to a rigid bed, and the 
lead screw located in the rear on the top of 
the carriage, where it can be covered partly 
and kept clean, and last, but not least, the tool 
brought close as possible to the same. We 
all knew how important it is to have the two 
screws on the planer, which elevate and lower 
the saddle alike, in order to keep it parallel 
with platen at any height. The shape of the 
threads seems to be an unsettled question 
among lathe builders. We see lead screws 
all the way from the U.S. Standard V (flat 
top and bottom), to perfectly square threads. 
I hope to see the day when lathe builders will 
make lead screws uniform with correct 
threads. I would like to see this subject 
thoroughly illuminated, and am sure what- 
ever may be said by our mechanical breth- 
ren, who have had the benefit of special ex- 
perience in this line, shall certainly be appre- 
ciated by the readers of this paper. ic 


A Want in the Foot Lathe Line, 
Editor American Machinist : 

I am unable to find at present a small 
back-geared screw-cutting engine lathe, of 
about seven or eight inches swing, that can 
be used by foot-power, and made for fine 
and accurate work—screw cutting, etc.— 
with two leading screws, one to be used only 
for screw cutting, the other for ordinary 
feed. Or else one lead screw slotted, and 
operated in a sleeve gear and gearing to rack 
on bed, by friction operated by a knob on 
apron for ordinary feed, but by open and 
shut nut on lead for screw cutting; also 
a way to reverse the carriage traverse for 
screw cutting without running the lathe 
backwards. Now if you would make this 
want known in the AMERICAN MACHINIST, 
I think it would be the means of some one 
undertaking to make such lathes, 

Foot LATHE. 
s ~-=: a 

There is a disposition among many mer- 
chants and business men to be gruff, to cut 
off short all who have other business with 


them, than that which tends to the satis- 
faction of their greed for the mighty 
dollar. Canvassers, solicitors, and the like, 


they delight in scaring away with a frown- 
ing look, says the Philadelphia Price List. 
‘* They seem to take pride in never granting 
favors, are often vain-glorious enough to 
think that they are looked upon as represent- 
ative business men, when, in reality, they 
are nothing but rough, unvarnished embodi- 
ments of a conceit as offensive as it is selfish. 
The man who pursues a business with a view 
of helping himself as much and others as 
litle as he possibly can, makes, indeed, a 
dismal failure of it. Such a man is not only 
narrow-minded but hare-brained, and is un- 
worthy to be ranked among the estimable 
class of men who measure the success of 
their business by the extent to which it has 
contributed to the success of other interests. 
‘ Live and let live’ is a maxim too often for- 
gotten by would-be successful business men. 
Living in a little world of their own, they 
know not how to deal with the great world 
outside of them. They imagine that every- 
one who approaches them with any other 
purpose than to buy of their goods, is after 
some favor or is soliciting for some other 
interest, a mission which provokes in their 
narrow, selfish souls, feelings akin to the 
miser’s when the place where he conceals his 
gold is about to be discovered.” 

The above, which we take from the Pot- 
tery and Glassware Reporter, contains a good 
large percentage of truth. The average man 
of the world, in his business travels, comes 
across a good many little mep who are so 
great in their own estimation, that they never 


find time to treat other men with the respect 
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that forms a-part of common decency. As 
a fact, however busy a man may be, he 
always has time to excuse himself, and it 
don’t cost a cent more to do this politely than 
it does grufy. No manisa gentleman, ora 
great man, who assumes that part of his 
greatness comes from treating others with 
disrespect, or that it is necessary to put forth 
efforts to impress others with an idea of his 
own magnitude. 


9g >o———— 


Dobson's Auger Guide. 


Any one who has ever tried with an auger 
or brace and bit to enlarge or counterbore a 
hole already made in wood, Knows that to do 
it satisfactorily is not very easy. An en- 
gineer of our acquaintance undertook such 
a job, and not succeeding very well, devised 
the guide which we illustrate herewith, and 
which proved so successful that it has become 
a regular article of manufacture. It consists 
of a brass disk having a piece of soft metal 
in the center, into which is bored a conical 
hole, that the screw on the end of the bit 
goes into without danger of injury. The 
cut plainly shows the manner of using it. 
They are made in sets of twelve for holes up 
to $8" diameter, by W. J. M. Dobson, 96 
Albany Ave., Brooklyn, N. Y. 
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The Globe Water Tube Boiler. 


We illustrate with this a water tube boiler, 
the design of A. G. Brown, and manufact- 
ured by John Musgrave & Sons, Bolton, 
England. The Lancashire boiler has for 
years been the favorite in England, and as 
showing the considerations that led to put- 
ting this boiler on the market, and as de- 
scriptive of its construction, we quote the 
following from the description by Mr. 
Brown: 

‘*These boilers are essentially for higher 
pressures than are at present in general use, 
the tendency being to use higher pressures 
and gain the benefit of theincreased economy 
of the engines supplied. There are, how- 
ever, many features that commend 
boilers even for the low pressures 
used. 

‘‘In designing these boilews there were 
three chief objects in view, and we _ be- 
lieve these have been fully attained. The 
first and most essential feature is safety. 
This is obtained by dividing one large boiler 
into a number of small ones, so disposed and 
connected as to act as a whole in producing 
steam, but acting separately should accidents 
occur. Each 
small boiler, 
tube, it 
‘called, is, from 
its small size, so 
much _ stronger 
than the ordinary 
large boiler, that 
they can safely 
stand a far great- 
er pressure with- 
out risk of ac 
cident or fear of 
disaster. All 
danger is greatly 
lessened; in fact, 
it may 
sidered to be en- 
tirely removed. 

‘*The second 
consideration 
and 
cheapness of 
transportation. The ordinary Lancashire 
boiler is an unwieldy mass, requiring special 
apparatus to move and special vehicles— 
and even special ships—to transport ; cannot 
be taken over rough country roads, or even 
over good roads in mountainous districts, 
uniess at great expense and loss of time. In 
place of this we divide each boiler into small 
sections which can be readily put together 
at their destination, are easily transported in 
ordinary vehicles or ships, and can be carried 
into any district and over the poorest of roads. 
The weight of the boiler as a whole is also 


now 


or 


as is 


be con- 


was — ease 


much less than a Lancashire boiler of the 
same capacity..... 
‘‘Our tubes are 10 in, and 12 in, diameter 


these | 


and } in. thick, small enough to render them 
perfectly safe, as they will stand a working 
pressure of 500 lbs. per square inch, a 
much higher pressure than required 
at the present time, but still sufficiently 
large to render the heating surface effect- 
ive. They carry a sufficient body of water 
to insure that the tubes never become dry 
through fierce firing, nor will they stop up 
from deposits and scale. The thickness is 
sufficient to allow of one-half being eaten 
away (equal to the whole thickness of the 
ordinary tube), and still leave an ample 


is 
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Dangers of Electric Lighting. 


In a recent letter to a Glasgow paper, Mr. 
Bottomly, Sir William Thomson’s assistant 
at the Glasgow University, calls attention to 
the great number of deaths—over 100 in 
New York alone—resulting from the use 
of high-tension alternating currents in elec 


tric lighting in America. The high-ten- 
sion system is doubtless tempting from 
an economical standpoint, as it permits 


electric energy to be distributed over wide 
areas with but slight loss and with small 
wires. But the dangers are really ter- 
rible; and when we find men like Sir 
William Thomson gravely doubting the 
possibility of efficient or safe insulation, it 
is necessary that we should beware that 
our streets are not converted into death- 
traps, as the New York streets have often 
proved. The difficulty of insulating the 
low-tension current from the transformer 
from the high-tension circuit very 
great, and there are few of us would per 
mit in our houses wires which might at 


is 
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margin of strength; the waterways are 
large and unobstructed, and every provision 
is made for ease of access to all parts. Our 
method of connecting the tubes also provides 
larger and unobstructed waterways, re- 
duces the velocity of the current of water 
and steam through them, allowing the steam 
to thoroughly separate from the water and 
pass off without carrying a quantity of en- 
trained water with it. The production of 
wet steam, or priming, as it is called, is a 
serious fault of the ordinary water tube 
boiler. The separating surface and the vol- 
ume of steam contained in the drums of this 
boiler is about twice the usual quantity, 
while the drums themselves are small in 
diameter.” 

These boilers are made in all sizes and to 
suit all conditions of service. 

lage 

The Northwestern Lumberman says: 

That the band-mill is growing rapidly in 
general popularity is strongly evidenced 
by the large number of circular saws which 
have been taken out, and are being taken 
out, in different parts of the country, east, 
west, north and south, to be replaced by 
band-mills. The band saw can be adapted 
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any moment cause death by contact. 
Another danger has 


also been introduced 
amongst us. In Lon- 


don, on Nov. 1st, an ex- 
plosion occurred at 
the ignition of a mix- 
ture of gas and air, formed by leakage 
under the street. by the electric are or 
spark from wires passing under the street. 
The pavement and iron plates were blown 
up and sent high into the air. Fortunately 
there was no loss of life or injury. Our 
electric light companies must proceed slowly 
until they become familiar with the dangers 
of their business, if they wish to avoid 
discrediting the electric light and injur- 
ing themselves in the estimation of the 
public.—7The Practical Engineer. 


Albert Gate, due to 
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An Interesting Decision. 


Almost every one would consider that the | 
vital and essential point in the Weston pulley 
block was in having two chain pulleys side | 
by side, and arranged to turn together, one | 
being slightly larger or having one more 
tooth in it than the other. 

The Practical Engineer, of 
however, calls attention to the fact that this, 
which seems the very essence and gist of the 
contrivance, is not the feature upon which its 
commercial value as an article of manufact 
ure depends, but merely upon the shape of 
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to all kinds of wood, and the advantages de 
now so well known 
that they are no longer disputed by wide 
awake and well-informed lumbermen. 


rived from its use are 


oe 


There are a good many cities in this coun- 
try where scarcely a street has anything 
by which a stranger can determine its name. 
It is a short-sighted policy that makes this 
so; it invariably impresses a stranger un- 
favorably, as it seriously interferes with his 
finding places he is looking after. From a 
business point of view, no better investment 
can be made than that of having names of 
streets conspicuous, 
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the sheaves, An inventor named Moore, 


it seems, was the original constructor of 
a differential pulley block, which was 
constructed upon the same principle, dif 
fering from the Weston mainly in the 


use of pins or studs which engaged with 


the links of a peculiar chain, instead of 
having recesses adapted to receive the 
links of a common chain. The chain did 


not work very satisfactorily on the wheels 
with studs, and but few of them were made. 
But when the Weston block came into use, 
Moore brought suit against Messrs. Tangye, 
the manufacturers, for infringement. 


The block produced in court, in the case to 
which we have referred, differed from the 
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‘* Weston”’ block mainly in the fact that pegs 
were used in the periphery of the differential 
pulley, into which a flat link pitch chain 
geared, instead of recesses shaped to receive 
the links of an ordinary chain. Mr. Moore’s 
block had not been patented, but had been 
repeatedly described and illustrated in scien- 
tific publications, and one had also been ex 
hibited at a public mechanical museum ; so 
that there could be no doubt whatever that, 
that if his invention really anticipated Mr. 
Weston’s, the idea had been widely published 
and made public property. In that case Mr. 
Weston had made no invention. Mr. Moore 
was examined as to whether his block had 
been manufactured or largely used, and it 
transpired that only one had been made, and 
that it was but once used, with difficulty, — It 
was held by the court that the difference be 
tween pins and a flat link pitch chain and 
recesses arranged to take ordinary link chain 
was a great advance, and its extensive public 
use proved it to be a most valuable invention. 
The Weston patent was therefore held to be 
perfectly valid, and the block was decided 
not to be anticipated by Moore’s. In this 
case the change from pins to recesses, and 
pitch chain to ordinary chain, made all the 


difference between engineering and commer 


cial failure and success. 
ape 

The Steamship, Leith, Scotland, says: 

‘‘In marine boilers one of the most fre 
quent, most annoying, and at the same time 
most expensive accidents (”) is the collapse of 
the furnaces. The interested may possibly 
be pleased to learn that extensive experi 
ments have recently been made by M. 
Hirsch on the causes which lead to the burn- 
ing out of furnace plates, and as a result he 
confirms the fact, long known to experts, 
that under some conditions oil in the interior 
of the boiler is highly dangerous. The in 
terior of a boiler to be examined was painted 
with oil before being filled with water, and 
firing in the usual way, and it was found 
that some oils so diminished the efficiency of 
contact between the water and the plates that 
in one case the furnace plates rose to a tem 
perature 680, the melting 
point of zinc, when only evaporating 35 


exceeding or 
lbs. of water per square foot of grate sur 


face.” 
—— me 


The London Telegraph has some very inter- 
esting statistics of the Paris Exposition. Ac- 
cording to the latest calculations, the num- 
ber of entries between May 6 and Nov. 6 
was 28,149,353. From the best estimates 
that can be made, 1,500,000 foreigners 
visited the fair, of which 90,000 were from 
North America, and 25,000 from South 
America. Strangely enough, 160,000 Ger 
mans visited the fair. It is estimated that 
those who visited Paris mainly on account 
of the fair left 
nearly $250,000, 
000 in the city. 
The 
Omnibus 
pany realized 
more than $10, 
000,000, 


General 
Com 


<a 
According 
the report of Sec 


1o 


retary Tracy it 
will require 
about fifteen 
years for the 


United States to 
put herself ona 
fair footing with 
other nations in 
regard toa navy. 
Referring to 
cruisers like the 
Yorktown he 
says: ‘‘They have neither the strength to fight 
nor the speed to run away.” Even after the 
fifteen years’ work in the building of a navy 
we shall still be behind as compared with first 
class European powers. What a costly thing 
itis, to be sure, to keep in preparation for war. 
: aa : 

Wiggins, and Venner, and De Voe have 
run the weather—with some help from the 
Weather Bureau—for several years, but now 


a greater prophet than all has arisen. This 


prophet is ‘‘ Professor” Earle, or as he is 
known on Jersey City Heights, ‘‘ Uncle 
Jimmie.” He predicts nineteen heavy snow 
storms this winter, and railroads will get 


their snow-plows ready according]y 
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Another Use for Machinery. 


It is not impossible that machinists may 
reap some benefit, in a business way, from 
the movement for ballot reform, which 
seems to be sweeping the country. No less 
than two machines have been invented by 
the use of which it is claimed that ballots 
may be cast, or rather votes registered in 
a manner to secure all the advantages which 
seem to have been secured by the recently 
tested Massachusetts law. In both these ma- 
votes are registered, and the total 
number cast for each candidate shown on a 
dial, which concealed until the voting 
is completed ; the figures indicating the vote 
being brought into position by mechanism 
constructed on the principle of revolution 
counters, such as are used on pumping and 
other engines. All the voter has to do is to 
press a knob indicating his choice, the knob 
being so arranged mechanically, that it does 
not return to its place until the voter who 
pressed it has left the machine and been 
automatically shut off from access to it. 
The principle of the two machines is essen- 
tially the same, and their greatest advantage 
over the Massachusetts law seems to be that, 
when the voting is completed, the total vote 
and the total vote for each candidate is at 
once shown in plain figures, without the ne- 
cessity for counting. But as only one voter 
can have access to the machine at a time, it 
does not seem as though voting could be 
done by it as fast as was done in Massachu- 
setts, Where a number of booths were pro- 


chines, 


is 


| vided at each voting place, so that several 


|} ment’s time. 
| possible to overcome, 





voters could be preparing their ballots simul- 
taneously ; the mere operation of dropping 
them in the ballot-box requiring but a mo- 
This difficulty it would seem 
however, and if our 
method of conducting elections is to be 
changed (and most people concede that there 
is vast room for improvement) we should be 
vlad to see the machinist taking a hand in 
the matter. We do nearly everything else by 
machinery—why shouldn’t we vote’ by 
machinery ? If the machinist’s machine can 
down the politician’s machine, by all means 
give it a chance to do so. 





> 
The Battle of the Electricians. 





November number of the North 
Review Mr. Thomas A. Edison 
presented an argument intended to show 
the utter futility of attempting to confine 
within safe bounds the high-tension alternat- 
of electricity used by some 
other companies in which he is not himself 
The argument seemed a very 
good one, and after reading it most people 
would be inclined to think that the only 
way to make a_high-tension alternating 
system safe would be to abolish it. 

But now comes Mr. George Westinghouse, 
Jr., with an article in the December number 
of the same journal, in which he seems to 
make out an equally good case forthe other 


In the 
American 


ing currents 


interested. 


side of the question, his strongest argument, 
apparently, being his reference to a number 
of cities in which wires carrying high-tension 
currents underground have proven entirely 
safe and barmless. 

In this connection it may be proper to re- 
mark, however, that Mr. Westinghouse does 
not mention the number of alternations per 
second of the currents used in the European 
cities which he mentions, and this probably 
has an important bearing on the question at 
issue. The successful insulation of a current 
of given difference of potential, and having 
50 to 60 alternations per second, is a very dif- 
ferent thing from the successful insulation of 
a current having the same difference of poten- 
tial, but with 3800 or more alternations per 
second; so that comparisons drawn without 
specifying the rapidity of the pulsation or 
alternations of current are apt to be mis- 
leading. 

Many people will be disposed to ask why, 
if it is such easy matter to make such 
wires safe, it is not done by 


an 
those interested 
There can be no manner of doubt 
that the public is being wrought up to the 
pitch at which it will demand that all electric 
wires be made absolutely safe or abandoned, 


in them. 





While these eminent electricians are argu- 
ing over the matter (no doubt with entire 
sincerity and honesty) people are continually 
being tortured or killed by the wires. If this 
can be stopped let it be done, and the quicker 
the better, not only for the public, but for 
the companies and all interested in electric 
lighting. 

It is very poor consolation to the family of 
linemanWeeks to know that a high-toned 
journal has published an article demonstrat- 
ing that the wires which deprived them of 
their bread-winner are the safest ones in use 
—or would be if put into a subway. 


<> 


In this issue we publish the first of two or 
three articles, written by the veteran engi- 
neer, George Escol Sellers, giving the early 
history of the steam fire engine in this coun- 
try. These articles will, we are sure, be 
read with interest, as they contain facts that 
will form mechanical and engineering his- 
tory. We had expected these notes from 
Mr. Sellers at an earlier date, and recently 
received from him the following, which is 
explanatory and interesting: 

When I removed from Bowlesville to this 
place [Mission Ridge] and put up an out- 
building, intending it for library and office, 
and as a residence while building a perma- 
vent home, I thought I could have found 
lime to put in shape some memorandums | 
had made of my recollection as to the inven- 
tion of the Cincinnati steam fire engine, the 
forerunner of all that have proved success- 
ful; but, in the huddled condition of our 
cramped quarters, my memorandums got 
misplaced. I thought that, in removing into 
the house, they would turn up, but they did 
not. 

But the building—much of which was 
done with my own hands—was a longer job 
than I anticipated. When moving many 
days were spent in search of the lost memo- 
randums, resulting in my overhauling vast 
piles of papers, the accumulation of a long 
life—many bundles that had remained over 
half a century unopened; among them I find 
much that may be interesting to the me- 
chanical world, and I am now endeav- 
oring to arrange such as may be 
useful as references when I am gone, 
but generally they are too much of a per- 
sonal nature for me to make use of them 
There are some things I may put in shape, 
but when a man is in his eighty-second year 
itis not safe to make rash promises. It is 
only recently that the lost memorandums 
haveturned up. I forward you the results by 
registered mail. I do so as they are as 
originally written, and my eyes will not per- 
mit me to make a copy. 


How application to what is at hand to en- 
rich a community works, cannot be better 
illustrated than in the instance of the State 
of Vermont. Vermont is a small State, with 
a small population, and her mountains and 
rocks are more ornamental than useful. But 
there is in the State certain possibilities in 
the way of mines of gold and silver, not es. 
pecially valuable, and slate and marble 
quarries that are valuable. In 1870 the 
total product of these mines and quarries 
was only $905,410. 

In 1880 this had grown to $2,273,366, 
and in 1888, partly by estimation, to $7,000,- 
000. The Vermont Phenir, from which we 
take the foregoing, speaking especially of 
the granite product, says, quite too modestly, 
if that is possible : 

The demand is in excess of the supply, the 
supply is inexhaustible, and the next ten 


years is likely to see a growth far greater 
than that of the last ten. 


We say quite too modestly, for, with some 
knowledge of the wealth Vermont possesses 
in her granite quarries, there need hardly be 
a limit to what may be done in that direc- 
tion. 

The notion that it is the opinion in New 
York that there is not time enough to pre- 
pare for the World’s Fair, in 1892, appears 
to be gaining ground outside the city. We 
do not believe that in the city there is such 
opinion to any great extent. It was well 
kpown at the beginning that the time was 
short, but we believe there is time enough, 
if it is properly used. Settling down and 
pottering over a thing for four or five years 
has brought many a promising affair to 
grief. A good deal of work can be done be- 
fore the middle of 1892, provided getting 
ahead with it is not strangled by too much 





machinery of organization and supervision. 
With the present use of electric lights, work 
on the buildings can, if necessary, be prose- 
cuted day and night. With money enough 
at hand, the right kind of men in charge, and 
the soonest possible stand made, the build- 
ings will be ready. 


ms 


The United States will goright on from this 
time, putting a great amount of money intoa 
navy, and Americans, very properly, will be 
proud of it. Yet all this expenditure will 
produce nothing to make the world happier 
ror better. What an excellent thing it would 
be for the man who works to produce what 
we eat and drink, and use, if there were no 
navies in the world. It would mean for him 
either so much less work, or so much more 
of the comforts of life. 


ape 

In a city near New York, well located for 
manufacturing purposes, there are taxes re- 
maining unpaid on property to the extent 
that the unpaid sum is greater than that for 
which the property would sell. Yet the 
wonder of the citizens is: Why do not more 
manufacturers locate here? It isn’t much of 
a conundrum when it is considered that 
these manufacturers would be called upon to 
make up in taxes what others will not pay. 


*+<—>e-—__—_—_- 


Literary Notes. 





Hints on House Building: Some Desultory Notes 
in Popular Form, mostly reprinted from the 
Mechanical News. By Robert Grimshaw. Second 
and Enlarged Edition. New York: Practical Pub- 
lishing Co. 

This little book contains hints that we 
should think would be valuable to those 
about to buy a lot and build a house. No 
attempt is made to present a complete work 
on the subject, but, as the title indicates, to 
supply some hints. 





gions AND 
Gis Frsuens 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods, 

Every question, to insure any attention, must invart- 
tbly be accompanied by the writer’s name and address. 
If so requested, neither nam., correct initials nor loca 
tion will be published. 











(457) G. K., Barton, Vt., asks: Will you 
Fis tell me what is the proper speed to run dies 
for cutting bolts? A.—There is no one speed which 
is proper for all cases, but 15 to 20 feet is about 
right for most cases. 


(458) J. B., New York city, asks: Will you 
tell me how graduations are made on machinists’ 
scales? Are they stamped in or cut out, one or 
more at atime? Can I get a description of a grad- 
uating machine in any of the back numbers of the 
AMERICAN MACHINIST? Tell me how the sharp V is 
made incenter and thread gauges. A.— Graduations 
on steel rules are cut. We have published no descrip- 
tion of such a machine. The Vs are milled in such 
gauges as you speak of. 


(459) G. S., N. Y., writes: Will you please 
give mea method for hardening mill-picks for soap- 
stone works? Iam unable to bring them to the 
degree of hardness sufficient to make much of an 
impression on the stone. A.—We think there is much 
more hope of overcoming a difficulty of this kind 
by the proper selection of steel than by attempting 
to secure hardness by any special process. Our 
advice would be to write to a manufacturer of 
steel, telling him what you desire todo and the 
trouble you have encountered. 


(460) J. M., Jeffersonville, Ind., asks: Is 
there a rule for determining the area and height of 
smoke-stacks for boilers? For example, I have two 
boilers, 24 feet long, 42 feet diameter, two flues in 
each, 16 inches diameter. What should be the area 
and height of the smoke-stack for these boilers? 
A.—In practice the cross-sectional area of the 
chimney varies from one-sixth to one-tenth of the 
grate. In order to find the height, it is necessary 
to know the number of pounds of coal consumed 
under the boiler per hour; this data you have not 
given. On general principles, we should say that 
you will need a chimney 30 inches square inside, 
and 60 feet high. In our issue of April 23, 1887, you 
will find a table of chimney proportions. 2. Which 
kind of chimney is the best, a square ora round 





one? A.—There is very little difference between 
the two, as far as draught is concerned. Square 
chimneys of moderate diameter are cheaper to 
build. 
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(461) J. P. L., writes: I would 
like to learn some formula or rule for compounding 
gears on an engine lathe for cutting fractional 
threads. I have seen but one, and it isso compli- 
cated that Ido not understand it. I would like to 
obtain some book that would explain the subject. 
A.—We know of no book on this subject, but you 
will find a rule which is stated as plainly as we can 
state it in the answer to Question 70, issue of 
February 14, this volume. 2. I would also be 
pleased to have you explain the method of reading 
a vernier, or tell me what book I can get that will 
give information. A.—You will find the subject 
fully explained in works on surveying. 


(462) ‘‘Punch,’ , asks: In the manu- 
facture of small plate washers, such as are used on 
bolts. are the washer and hole punched at one and 
the same time, or does it require two operations? 
If a washer is finished at each stroke of the ma- 
chine. can you explain how it is done? A.—It is 
sometimes done by having two punches and dies 
side by side in the machine, one punch and die 
being the size for the hole, the other for the outside 
of the washer. The strip from which the wasbers 
are made is fed in, sothat the small punch first 
operates upon it, and in this way, after the first 
stroke. a washer is completed at each stroke. 
This principle. it is obvious, may be extended to 
include more than two punches and dies when cir- 
cumstances admit. 


(463) F. M. T., Torrington, Conn., asks: 
What isthe difference in temperature of steam at 
50 pounds and at 5 pounds pressure ? A.—The tem- 
perature of steam at 5 pounds pressure is 2279 
degrees Fahrenheit; at 50 pounds pressure it is 297.8 
degrees, making a difference 297.8 — 227.9 = 699 
degrees. Nearly all books which treat on steam 
have tables giving the temperature corresponding 
to the different pressures of steam. The pressures 
given in these tables are absolute; hence, in using 
these tables, 15 pounds should be added to the 
pressures indicated by the steam gauge. Thus, for 
instance, in finding the temperature of steam at 5 
pounds pressure by the steam gauge, we look for 
5 + 15 = 20 pounds in the table, and take the cor- 
responding temperature. The temperatures here 
given are for saturated steam. 


(464) E. A. H., Chicago, TIIl., asks: 1. 
What metal in the shape of, say three-eighths of an 
inch round rod, would show the most expansion 
lengthwise? A.—Zine. 2. At what temperature 
would it begin its expansion, and how high degree 
of heat could it attain before melting? A.~ Zinc, 
or other metals. expand as soon as heat is applied. 
The melting point of zinc is 780 degrees Fahrenheit. 
3. In what ratio would it expand as to its tempera- 
ture. that is. if at 200 degrees it expands at one- 
eighth of an inch, would it expand one-fourth of 
an inch at 400 degrees? A.—The expansion is not 
quite regular for equal intervals—as degrees—of 
heat. The variation in this respect is not, however, 
sufficient in extent to be of great importance to the 
man who wants to know something about the mat- 
ter for practical purposes. Zine will expand .00017 
of its length for every 10 degrees of increase of 
temperature, very nearly. 


(465) C. P. Dz, asks: Will you 
please give me aplain explanation of the differ 
ence betweena pinion andaspur gear? A.—The 
precise dividing line between a gear and pinion 
has. we think. never been drawn, though some 
authorities say that, of two gears working togeth- 
er, the larger one is termed ‘the wheel, the smaller 
the pinion This, however, we do not think agrees 
with general practice, as itis not customary among 
mechanics to so designate them when both wheels 
are large and nearly the same size. According to 
customary usage among mechanics, we should say 
that a pinion was a toothed wheel having not more 
than thirty teeth.and working with a wheel not 
less than twice its size. 2 Can you tell me how a 
tap, 25 or 30 inches long, such as is used for stay- 
bolts, can be tempered without being badly sprung? 

~Anneal the steel at a uniform heat, and, after 
the tap is roughed out inthe lathe, re-anneal it. 
Then, in hardening it, see that the heat isexactly 
uniform, not only at the moment of dipping, but 
at each stage of the heating process. This can best 
be done in a muffie or furnace. 


(466) H. B., Reynoldsville, Pa., writes: 
We have aslide valve engine, 26’’x32’’, running at 
the rate of 90 revolutions per minute, with 90 
pounds of steam. We would like to know what 
size of fly-wheel to put on the engine. Please give 
weight and diameter. A.—Diameter of wheel 16 
feet, weight. 8,200 pounds. The diameter of the 
wheel isa matter of good judgment; the dimen- 
sion here given may not be suitable for the space 
which the engine has to occupy, or may not con- 
form to other conditions. A change in the diam 
eter will necessitate a change inthe weight. The 
following rule for computing the weight, we have 
taken from the Buckeye Engine Company’s cata 
and will give equal efficacy for different 
and about the maximum 
requirement for any duty, except, perhaps, for 
rolling mills and similar cases. Divide the constant 
number, 12.000,000, by the squares of the diameter 
of the wheel in feet, and of its revolutions per min- 
ute, and multiply the quotient by the area of the 
piston in square inches, and by its stroke in feet. 
The product will be the required weight of the rim, 
assuming the engine properly loaded. To illustrate, 
we will apply this rule to the case here given, de- 
ciding that the diameter of the fly-wheel shall be 16 
feet. The square of the speed is 90 x 90 = 8,100, 





logue, 
diameters and speeds. 


16 X 16 = 256. The area of the piston is 
square inches, and the stroke is 2.66 feet. 
according to rule, we have 

12,000,000 
256 x 8,100 
8,200 pounds. A fly-wheel is of sufficient capacity 
when the periodical fluctuations are insufficient to 
produce any detrimental effect on the character of 
the work performed, either directly or through dis- 
turbance of the action of the "governor, orto be 
distinctly noticeable to the observer. But the 
amount of wheel necessary to satisfy these condi- 
tions varies greatly with the nature of the ma 
chinery driven; some kinds assisting it more or 
less, and others being neutral in that respect, or 
even antagonistic. Also the demands in the direc- 
tion of speed uniformity are more exacting with 
some duties than others. Electric lighting is the most 
exacting duty in this respect, as fluctuation that 
could not be detected in other duties will produce 
very objectionable unsteadiness in the lights pro- 
duced. In some cases two-thirds of the weight 


530.93 | 
Now . 
530.93 


2.66 = 8,162.94 pounds, say 


found by the foregoing rule will be sufficient; too 
much wheel is a constant source of loss from 


friction. Experience and good judgment are re- 


quired for designing a fly-wheel. 
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Fine Tools and Gauges. R. M. Clough, Meriden,Ct. 
‘**Bradley’s Power Hammers, the best in the 
world.”’ 20sizes. Bradley & Co., Syracuse, N. Y. 
The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill., manufacturers. 

Pattern and Brand Letters. Vanderburgh, Wells, 
& Co., cor. Fulton and Dutch sts., New York. 

Davis Key-Seating Machines kept in stoc ." _by 
Manning, Maxwell & Moore, 111 Liberty st., 

Selden Packing for stuffing-box, with or w iho 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 
Prestoline & Prestoline Paste, for cleaning & pol- 
ishing metals. S. A. Smith, 23 8S. Canal st., Chicago. 
Ice and Refrigerating Machines, 140 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 
Iron Planers from 16” to 36’’ wide by any length. 
H. C. Pease & Co., Worcester. Mass. 

New Catalogue of Screw Plates, Taps, Dies, etec.. 
just issued by S. W. Card & Co., Mansfield, Mass 

Sy ee Attorney. R.G. DuBois, 715 11th st.. Wash., 

., procures first-class patents for inve ntors. 


( ta pin Machines. Pedrick & Ayer, Phila 
delphia, Pa. 
Planer Chucks—Greenwood’s Universal. Pedrick 


& Ayer, Philadelphia, Pa. 
Latest and best Exp: altne Reamer 
sale. J. E. McConnell, Des Moines, Ia. 
Guild & Garrison, Brooklyn, N. Y.. manufacture 
steam pumps, vacuum pumps, vacuum apparatus. 
air pumps, acid blowers, filter press pumps, ete. 
Most sensitive and durable Damper Regulator 
made; works within one pound; send for circular. 
T. Kieley, 11 W. 13th st., New York 
For the latest Improved Diamond 
Drill, address the M. C. Bullock 
son st., Chicago, II. 
The hook on steam engines is being supplanted by 
the Dill disconnecting de vice made by the T 
Dill Machine Company, 726 Girard ave., Phila., Pa. 
Curtis Pressure Regulators. Curtis Soturn Trap. 
Curtis Damper Regulator. See Dee. 12, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass 
25°’ Upright Drills a specialty. Finely made, 
28" great capacity, quickly operated. prices low. 
82’’ Send for list of firms using our Drills. J. E 
36’ Snyder, Worcester, Mass. 


-atent for 


Prospecting 
Mfg. Co., 138 Jack- 


25/' ( “Only Drill Press built on 

32” ‘Ko-rekt ’ principles, 

37") ~evenif they come from Jersey.”’ 

42’' i Gould & Eberhardt, New Ark, N. J 


Standard Reducing Valve, Standard Pump Press 
ure Regulators, Improved Collignon Cylinder Oil 
Pumps, Jenkins Globe and Angle Valves. Send for 
circulars. Standard Regulator Co., Buffalo, N. Y. 

Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience. 230 pages. Illustrated, 12mo.. 
cloth, $2. Circularsand Cat: logue of Books for en 
gineers free. E. & F. N. Spon, 12 Cortlandt st., NY 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N.J., who have purchased from C. H, De Lamater 
& Co., New York, all their patterns. books of 
record, gauges, ete. Location and equipment well 
adapted for Heavy Steamship Repairs. 

H. B. Roelker. 22 Cortlandt st.. New York, late 
Sup’t De Lamater Iron Works, will hereafter manu 
facture the De Lamater Screw Propeller. 
Propellers of same pattern and workmanship as 
formerly made by the De Lamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting Expert and Constructing Engineer 
Estimates made on machinery and on damages. 

“Indicator Praetice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making a!}l required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2. 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York 


| & Sheet Brass, Brass, Copper & Iron Wire, Self-Hard- 


has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA- 
CHINTST Pus’e Co., 96 Fulton st., New York. 

Patterson, Gottfried & Hunter (Lim.), 146-150 Cen- 
tre st., N. Y., carry a complete stock of Brush, Cop- 
per. Celluvert Fiber, Oiled Paper, Hard Rubber. Rod 


ening Tool Steel, Set & Cap Screws, Machine Bolts. 
Machine & Wood Screws. Taps & Dies. Files and 
Twist Drills, Blowers & Forges, Machinery, Tools 
& Hardware, Gear Wheels, Wood Pulleys, Shafting, 
Hangers & Belting. General factory supplies. 
“Modern Locomotive Construction.”’ By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue. 105 articles 
have thus far appeared up to and including the 
November 28, 1889 issue. Copies containing these 
articles sent by mail to any part of the U.S. or 
Canada at 5 cents each. AMERICAN MACHINIST 
PUBLISHING Co., 96 Fulton st., New York 

‘Practical Drawing.”’ By J. G. A. Meyer. The 
above series of articles.now running in the AMERICAN 
MACHINIST, Should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including Dec. 5, 1889 issue, 91 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to anv part of this coun- 
try or Canada at 5cents each. AMERICAN MACHIN- 
18T PUBLISHING Co., % Fulton st ,. New York. 

C. H. De Lamater & Co. have closed their exten- 
sive manufactory at the foot of West 13th street, 
New York. and have sold the Hot Air Pumping En- 
gine and Steam Pump business to the De Lamater 
Iron Works (incorporated in 1889), and the Propel- 
ler Wheel business to the Samuel L. Moore & Sons 
Co., of Elizabethport, New Jersey. 

In order to close out the remainder of the stock. 
offer for sale a very desirable lot of machinery. 
such as lathes from 15’ to 8&8’ swing, planing ma- 
chines 48’’x45’’x10’, 53/’x50’’x12’. 17’’x14/’x24’. 72’’x 
69’’x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines, boring ma- 
chines, bolt-cutting machines, cutting-off machines. 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, screw -cutting ma- 
chines. vises, lathe and planer tools, and a variety 
of small tools; also traveling and jib cranes. 
Punching and shearing machines for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils. sledges, tongs, ete. Pattern 
lathes, benches, saws, screws, nails, and a general! 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks. ropes, bolts, nuts, wash- 
ers, packings, pipe and fittings. iron and brass 
valves. Boiler iron, steel plate and boiler rivets. 
Bar iron and steel, also steam hammers and two 
’’x16”’ and one 10’’x20” Rider cut-off engines. 

















The Orswell Cotton Mills, Fitehburg, will build an 
enlargement to the plant. 


The Kershaw County Alliance expect to build a 
cotton mill at Camden, 8. C,. 
The Northwestern Wind Engine Co. has been 


incorporated at Minneapolis, Minn. 
The R. D. Cole Manufacturing Company is enlarg 
ing its machine shop at Newnan, Ga. 


McIntosh, Hemphill & Co., Pittsburgh, Pa., have 
voluntarily advanced wages 10 per cent. 
The Rogers Furnace Co., of Detroit, has been 


incorporated, with a capital of $100,000. 
Falls, Conn., to 


and Power Com 


There is an effort at Windsor 
start the Windsor Locks Electric 
pany. 

The Newport Tool Company has been organized 
at Newport, Ky., for the manufacture of edge 
tools. 

A company to be known as the Cycloidal Engine 
and Pump Company has been organized at Keokuk, 
Iowa. 

The North Carolina Steel and Iron Company has 
been organized at Salisbury, N.C. Reported capi 
tal, $1,000,000. 

A $100,000 
shortly, 
Americus, Ga. 


organized 
acotton mill at 


stock company will be 
to secure the erection of 


John Leary, of Philadelphia, Pa., is making ef- 
forts to secure the erection of a large cotton factory 
in Albany, Ga. 

There is an animated stir amongst New Bedford 
(Mass.) capitalists inthe direction of building sever 
al cotton mills. 

The Adams & Price 
Tenn., are 
chine tools to their plant. 

The Central Falls Woolen Mills, of Central Falls, 
R. 1. which have been shut down for the past two 
weeks, resumed operations recently, 


Machine Works, 
finding it necessary to add 


Nashville, 
iswecat ma 


The starting of a cotton mill at Vicksburg, 
Miss.. by W. MeArthur, hinges upon the taking of 


$50,000—one-half the stock—in the city. 


The Pelton Water Wheel Co.,8 
has recently added to its capacity by a new build- 


ing, giving 7,000 feet additional floor space. 


an Francisco, Cal., 


The new yarn mill which the Cohannel 
is building at Weir Village, Mass., 
long and three stories high. It 


Company 
will be 400 feet 
will be built of 


brick. 
The Missouri Pacific Railway Co. will enlarge 
their shops at Argenta, Ark. Itis also reported 


that the company will build a new shop at Little 
Rock, Ark. 
The Long & Allstatter Co., 


a story to their main 


Hamilton, are adding 
building. The building is 


60x20), and the improvement will make it four 
stories high. 
The Lone Star Novelty Works is the name under 





‘Binders * for the AMERICAN MACHINIST. Two 
styles, the *‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each. and the 





and the square of the diameter of the wheel is 





‘New Handy,” mailed at 50c. each. The former 





which a concern at Fort Worth, Tex.. is building a 


factory where sash. doors, blinds and novelties 


9 


The Delvirmar Silk Association has been organ- 
ized in Wilmington, Del.. with $50,000 capital, to 
conduct the various branches of silk culture. A 
silk farm for this purpose will be established near 
Wilmington. 


The Gleason & Bailey Manufacturing Company, 
Seneca Falls, N. Y.. have broken ground for a large 
foundry and machine shop at Aurora, Ill. This 
will be the headquarters of the Western branch of 
the company’s business. 


H. Belmer & Co., the Cincinnati Barb Wire Fence 
Company, and others, have incorporated the Ohio 
Valley Steel Company, of Cincinnati, with a capital 
stock of $400,000, to manufacture rods, steel wire, 
wire mats and barb wire. 


On Wednesday last a charter was issued at Har- 
risburg to the Greensburg Steel Company, of 
Greensburg. Capital, $100,000. The directors are: 
Robert S. Jamison, A. C. Isaacs, J. Clark Williams, 
Thomas Donahoe and John Kuhnes. 

Mass., is to have a new electric light 
company, to supply Abington, Rockland and North 
Abington. The capital stock will be $40,000, and 60 
ares and 1.300 incandescents will be put in. Among 
those interested are H. B. Pierce, C. N. Cobb, M. N. 
Arnold and E. P. Reed. 

The Canton Steam Pump Company, of Canton, O., 
was lately reorganized, and, although various 
propositions to move the company’s shops were 
considered, it was decided to remain in Canton, and 
they will be located in the plant of the J. H. Me- 
Lain Machine Company. 

Donahue & White, Lynn, Mass., morocco manu- 
facturers, who were burned out in the great fire, 
have hired a leather factory in Salem, Mass., with 
its engine, boiler, etc. The factory has been vacant 
quite a long time, but things will be rushed so that 
business can be started soon. The firm will employ 
a large force. 


Abington, 


The Hoppes Manufacturing Co , Springfield, Ohio, 
send us their new catalogue of feed-water purifiers 
and exhaust steam feed-water heaters. In addition 
to illustrating and describing what they make in 
these lines, the catalogue contains general infor- 
mation on the subject of heating and purifying 
feed water that will be of interest to engineers. 

Messrs. Carnegie, Phipps & Co., of Pittsburgh. 
Pa., will give Southern Bessemer pig-iron a trial. 
Recently, it is reported, 2,000 tons of this material 
was ordered from a Talladega (Ala.) furnace com 
pany, and at the Homestead Works the pig will be 
given a practical test. The arrival of this iron, it 
is said, will be the first considerable quantity of the 
Southern article that has been brought into that 
district. 

The Middletown Machine Company, of Middle- 
town, Ohio, have organized and been incorporated. 
They have purchased the machine works of Chas. 
W. Shartle, known as the Middletown Machine 
Works. They are paying special attention and fill- 
ing large orders of their two specialties, Shartle’s 
lathe dogs and Sharlie’s patent safety set collars, 
which are finding a ready market in Europe as well 
as at home. 

The Brown & Sharpe Manufacturing Co.. Provi- 
R. I., have issued an illustrated supplement 
to their regular catalogue. In its arrangement and 
typography the supplement is really a work of art. 
In their notice they say: “In publishing our annual 
catalogue for many years we have selected a small 
size as the most convenient for general circulation 
and reference. The books can be easily carried in 
the pocket, and are excellent for every-day use. 
The majority of our tools, moreover, are of such a 
character that they can be clearly represented by 
comparatively small cuts. Occasionally, however, 
larger representations of some of the machines and 
tools are desirable, and we accordingly publish 
enlarged illustrations in the following pages, in the 
form of a supplement to our catalogue. Opposite 
the illustrations of machines we have placed cuts 
of operations that indicate, though, 
very general way, the 
machines are used. 


dence, 


of course, ina 
lines of work in which the 
For other illustrations of this 
kind we refer to our various circulars, pamphlets 
The catalogue is mailed on applica 
tion, and the supplement on receipt of 15 cents.” 


and treatises. 


Some Vermont towns, and others elsewhere, sent 
representatives to Lynn with a view to secure the 
location of some of the burned-out employers, but 
the result was that the manufacturers expressed 
themselves as well satisfied with the way they had 
been treated in Lynn, and proposed to continue 
business there. Referring to this, the Boston Her 
ald says: ** inducements of an unusual nature are 
being offered to manufacturers to leave Lynn, com 
mittees by the score visiting the city from innumer- 
able country towns, in the endeavor to take away 
the city’s business. But it is not believed they will 
Lynn citizens appear to the city, 
and those who go away say they are only to doso 
temporarily. Curtis & Towne and other 
manufacturers propose taking lofts in Boston while 
factory accommodations are being secured for them 
in Lynn. Their help can then travel from Lynn at 
a moderate fare. This is thought to be an advis- 
able plan by numerous manufacturers, 
building owners in Lynn are placing rents at a very 


succeed. loyal 


Jones, 


Some 


high figure,so much so asto cause adverse com- 
ment. Salem will get much benefit from the fac- 


tory work there by Lynn men, some of whom will 
dwell there. The hopeful feeling continues, and 
all appear to do that which is for the best interests 
of the municipality. ‘Loyalty to Lynn’ is the 
watchword at the present time, and it will be 
warmly agitated.”’ Speaking from general princi 
ples, this shows good common sense on the part of 





from wood will be made 





Lynn manufacturers, 
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Machinists’ Supplies and Iron. 


For Sale—Two Pratt steam traps, No. 2. in 1st-class 
order; also lot of Bundy heaters. Address R. A. 
Denahan, 126 W. 17th st., New York city. 


“a é > . sf 
; N = Y ici Dec. 14, Tose. For Sale—An established mach. business, protect- 
Tron American Pig.—Prices for 1890 deliveries] ed by valuable patents. Can be muc h enlarged by 
are still unsettled, and consumers evince much] judicious management. C. M. W.. Am. MACHINIST 
oa yay el gg e Bat rs ag a si i ire to} Wanted —To buy second-hand lathes, planers and 
ave th rlacec 1ose who buy iron for 1M-] shapers of all sizes: must be ches ¢ j 

. 4 ae . ‘ f SIZES ; : reap and in good 

mediate delivery are paying for 1 X foundry, $19 to ae 5 1 : 


rder Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 


$19.50, and for special brands as high as $20.50. 

No. 2 we quote at $18 to $18 50 
Scotch Pig.—The demand is quite 

seems evident 


and it 
to decline 


limited. 
that its use will continue 


in this country, owing to the increased use of | CUlar to Pittsburgh Boiler Scale Resolvent Co., 
- e m4 P r 5 _ '* 

Western and Southern irons as softener instead. | Pittsburgh, Pa. 

Quotations are very uncertain. but prices continue For Sale—One large Sturtevant blower, capacity 


high, owing to the demand nearer home. The best |}equal No 10. Will exchange for smalle rsize. One 








brands are quoted at $26.50 to $27.50; other brands } latest improved New Haven Mfg. Co.’s horizontal 
range from $24 to $24.50 lathe One 20-light are rene. Address A. L. 
Ide & Son., Springfield, I 
Engineers in ek ahs for the New Year will 
‘ save their employers’ money, themselves trouble, 
as WAN TED ole and have handsome rods by using the ‘* Selden 
” od Packings,”’ which are made either with a rubber 
“* Situation and Help” Advertis ts only inserted agg or canvas core; that with the rubber | core 
A lemen is especially adapted for steam use. The ‘Sel 
under this head. Rate 30 cents a line for each inser- 


den” 


can be obtained from Supply egg A 8 the 
man’f’r, Randolph Brandt, 


38 Cortlandt st., 


ig’ BRADLEY’S 


Pip =, POWER HAMMERS 


ae a3 he BESTin the WORLD 
RUN BY BELT. 


over 


BRADLEY BEAUDKY 8S 


UPRIGHT manus in USE RIGHT HAMMER. 
BRADLEY'S HEATING FORGES 


Indispensable in 
all shops to keep 


BRADLEY'S 
CUSHIONED 
HAMMERS 


and men fully 

employed and 

reduce the cost 

BRADLEY'S HAKD COAL of production. 
HEATING FoRC 


BRADLEY & CO.SYRACUSE,N.V. 


tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 















Wanted—Position by a mech. engineer with 10 yrs. 
exp. in designing modern mach’y. Box 60, AM.MAcH 

Exp'd draftsman and mach't desires engagement 
as draftsman or ass’t sup’t. D.9, Am. MACHINIST. 

Foreman and contractor wanted, who can handle 
men and do good work promptly. Address Steam 
Engine, care AMERICAN MACHINIST. 

Wanted—Draftsman that understands traction 
engine and saw-mill work. Address Ritchie & Dyer 
Co., Hamilton, Ohio. 

Wanted Practical foreman, good mechanic, fer 
manufacturing drills, reamers, taps and small tools. 
Address Box 40, Chester, Pa. 

Wanted—Foreman boiler works who can man- 
age about 25 men ~- get out good work at lowest 
cost. Address A. J. P., AMERICAN MACHINIST. 

Drop die daliae wanted. First-class man only. 
Give experience, age and price. Wyman & Gordon. 
Worcester, Mass. 

Wanted—Situation in foundry to make snap flasks 
and follow boards. 15 years’ experience in sewing 
machine foundry, Box 59, AMERICAN MACHINIST. 

Wanted—Good agents to sell on commission the 
Combination Pump and Heater. See ad. with cut 













é 
BRADLEY 8 SOFT 





4 hi > "yi ice trai igen COAL FORGE, 
of the mat hine. D. E. Rice, Detroit. Mic h. Gh urravet NEW YORK: 08 Sudbury si.BOSTON. MASS 
Situation wanted by a Stevens Institute graduate 
as draftsman in marine engine works. 3 years’ exp.; 
maderate salary: 1st-class refs. Marine, Am. Macu. JOHN WILEY ° oe NEW YORK, 
Practical boiler maker—has been foreman 15 WILSON $ STEAM BOILERS, 12mo, cloth, 2.50 
years—desires position. Best reference as to ability, | THURSTON'S MANUAL oF STEAM BOILERS, 8vo, cloth, 6.00 
ete. Address Boiler, AMERICAN MACHINIST, FORD'S SoiER MAKING, 18mo, cloth, 100 
Machinists Wanted—Vise hands accustomed to] THURSTON'S STEAM BOILER EXPLOSIONS, 12mo, cloth, — 1.50 
first-class work. Steady employm’t and liberal wages meet STEAM E fo CATEGHISM, Lory —_ 1.00 
guaranteed. Have largely increased our plant and aru: etre oom } 
need more men. Niles Tool Works, Hamilton, O. waitnan STEAM cere DESIGN, Sve, « tot 6.00 
: 7 . 2 : AY'S INDICATOR PRACTICE, 12mo, cloth, 2.00 
Wanted - Foreman for blacksmith shop and ass’t | PRAY'S TWENTY YEARS WITH INDICATOR, 8vo, cloth, $2.50 


DESCRIPTIVE CATALOGUE GRATIS. 


THT yy Ty i i id a 7 


wn! 
“4 pe eee. GRTOND SYRACUSE.N.Y 3 


lil Ve RW ee ane 
MACHINIST’S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFF'N & LEICHTON, SYRACUSE, 


ell BELT OR STEAM PUMP & 
ak 


foreman for foundry. None but men alive to im- 
proved methods need apply. State experience and 
salary expected. Box 58, AMERICAN MACHINIST. 

Wanted—Mechanical engineer as sup’t in shops 
doing engine, boiler and foundry business. To the 
right party, having a little money to invest, an in 
terest would be given. Address B., care Am. Macu. 

Wanted— Draftsman with experience in hy- 
draulic machinery, as assistant to head draftsman. 
Address J. R. Clay, care Smith & Vaile Co., Day- 
ton, Ohio. 

Wanted—Man to take charge of office. Must speak 
German, and be acquainted with the machine 
business, especially with the systematic keeping of 
cost accounts. Address, stating qualifications, exp. 
and expectations, Wood-working Mach’y, Am. MAcuH. 
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HEATER COMBINED. 


The greatest fuel saver of the age. 
Has all the advantages of the * closed” 
and“ open” Heater. Send for circular. 


D. E. RICE, 


DETROIT, MICH. 


+ MISCELLANEOUS WANTS -F 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





4’ Portable Drill, $100. Am. Tool W’ks., Clev, O 

Koopman’s Scales for quick measurements. 

Glass Triangles. F. E. Harthan, Worcester, Mass. 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 

New catalogue of engineers’ free. 
Crescent Mfg. Co., Cleveland, O. 

Light and fine machinery to order ; Foot Lathe 
Catalogue for stamp. E, O. Chase, Ne wark, N. J. 

_ August C. Christensen, 24 State st., N. Y., Consult 
ing Engineer. Designs of all kinds of Machinery. 

_ Turned and Highly Polished Iron and Steel Shaft 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

_ Wanted—Patents of merit to manufacture and 
introduce. Box 46, AMERICAN MACHINIST. 

Wanted—A 2nd-hand steam hammer, 500 to 700 
Ibs. Address Hammer, AMERICAN MACHINIST, 

For Sale Cheap—8 H. P. Clerk gas engine; 
used; in good order. C. 8. Brown, 
Terre Haute, Ind. 

A small, well-equipped 
something to manufacture. Correspondence 
ited. Address Box 45, N. Bennington, Vt. 

Engineers wanted to send their addresses and re 
ceive free a 25 cent book, ** Hints and Suggestions - 





specialties 


a TOOL GRINDER. 


It hasno pumps. No 
valves. No piping to 
supply it with water. 
It has nothing to get 
out of order.is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
give vastly better re 
sults. 

Sold subject to ap- 
proval, Send for full 
descriptionand price. 


W. F. & John ae Co., Rockford, O1., 
Address No. 1995 Ruby Street. 


| Maslin’s Patent Pulsator Pump. 





little 
Superintendent, 





wants 
solic 


machine shop 







PAT. FEB, 12, 1889 
Cheapest and Best Automatic Steam Vacuum 


Steam Users.’ Lord & Co., P. O. Box 1262, Phila., Pa. | Lok Hi ae “ ry “— GRITTY 
| LIQUIDS without ear, Oil or Care. 
Wanted—Light machine work and _ specialties to | Simple, Economical, Efficient & Durable. 


build on contract or by the day. . Crocker, 


Cottage st., Auburn, N. Y. 

Wanted—To buy the good will and fixtures of 
medium-sized machinery business situated ina can 
town or city Address V. P., AMERICAN MACHINIST 


69 | Pumping Plants for Contractors, Irriga- ¢ 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call 
for Circulars. ToOHN Masuin & Son, SoLte se 


Manur’rs, 166-167 1st St., Jersey City, N. J. 


GEO. F. BLAKE MANF’G CO. 


Bese ge veRv VARIETY 
OF OF 
sUURUERERREGRERERRORCRREEE. 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. BOSTON. 


ENGINES A SPECIALTY 












WATER WORKS PUMPING 





MACHINIST |DecemBer 19, 1889 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia. 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 








SEND FO R CATALOGUE. 


TOOL AND DIE STEEL. 


ial 
“82M ao, Tan 








Drill Rods, Sheet Steel. Fine Wire. Machinery and Spring Steel. Forgings. Coiled Springs. Die 
Blocks. Steel for Hardware of all kinds. 
CRESCENT STEEL CO 


CHICACO, ILLS. PITTSBURCH, PA. NEW YORK, N. Y. 


LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools avd Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St. 


CINCINNATI, O. 
MONTGCMEBY & €9., 105 Fulton €t., New York, Gen'l Agents. 


TOBIN 
BRONZE 


Send for Circular. 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
A.J. WILKINSON & C0., 


Box 3600. 


= BOSTON, MASS. 
SEND FOR CIRCULAR. 


| Nicholson's Fatent uel pang Lathe Mandrels 


Set of 8 Mandrels take s 
from 1’ to? 





Improved Screw Cutting 
Foot and Power 








Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
~—— for pumps and bolts. Yacht shafting. Rolled sheets and | poe 


for pump linings and condenser tube sheets, &c. ‘Ingot metal 
car and engine rings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers. 
CHICAGO. | NEW YORK, 

















For Catalogue of Steel Try Squares, Rules, Cali- 
pers, Levels, Xc., write to 


DTANDARD 7001 C0, 


ATHOLL, MASS. 





W. H. NICHOLSON & C0., 





— THE — 


Vance ‘igtuine Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers 
One man can cut five hundred (one end) in a day. In use in the 
leading Railroad Shops of the country, ¢ ‘ombination Cutter 
for removing %in., 21-4 in, ae 2in. and 3 in. Flues, $50. Sent 
on approval to Railroad Co. Liberal Discounts to the Trade, 


* VANCE TUBE CUTTER CO., Geneva, N. Y, 











| PATENT UNIVERSAL SCREW-CUTTING CENTER 
TO BUYERS AND USERS OF MACHINERY. | neprm ancce svo TWIST DRILL GAUGE. 


Fine Machinists’ Tools, —E. Boston, Mass.—Send for Circular 





us examine machinery and report on the same before buy 
d blue Pa and give 


in, Try us and he = ane ~ 
ECIA 
‘DESI aNING NF MACHINERY Bh Hit 


Ve also make drawi 
HAE OE LL lue Book giving more information. 
TONES & MACE, 
MECHANICAL ENGINEERS, 
5 W. 4:h Street, Cincinnati, O. 


THE CELEBRATED 
HEALD & SISCO 


CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 






















Catalogue 
Free 



















Sewn Lathe [ sptaltour 22 Cortlandt St., New York. 
Seneca Falls Mfg, V0. 687 Water St., Seneca Falls, N. Y. In Writ- 
ing Men- 
FLEXIBLE METALLIC FILLET tion this 

38 For Pattern Makers’ Use. Paper. 


H. WHITE, 44 N. 4th Street. Phila., Pa. | 





PirtspurGH, Pa., Apr. 20th, 1889. 
Betts MacHINeE Co., 

WitmMinGton, DEL. 
GENTLEMEN :— 

In reply to your inquiry concerning the 7 foot Boring 
and Turning Mill purchased from you, would say that 
I find it as near perfect as you possibly could get it. 
Although being rigid and strong in its construc- 
tion, it is easily adjusted. 

I have bored and turned pulleys 12 ft. diam- 
eter, and 26 in. face, with ease. In short, I con. 
sider it one of the best tools in the market. 

Yours very truly, 


Wuarton Mokyiaur. 
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“CENTENNIAL” OILERS. 


NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 


PRICES REDUCED. 


IMPROVED HANDY, VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


GRESHAM AUTOMATIC and MONITOR INVECTORS, EVECTORS, Go, 
Nathan JManufacturing 6o., 


92 & 94 LIBERTY STREET, 


SEND FOR DESCRIPTIVE CATALOGUES. NEW 








YORK. 





MI AN D RE 2. . 
Machinist®s Size, 


LECOUNT’S N Ew EXPANDING z 
Amateurs Size, 





Taking anything from i No. PRICE. 

¥ he, “hes 2 1 ‘ .-. Wgtol in. $10 

§ to 1 inch inclusive. 2... 1“wmw" 44 

Ge + ej ate. &5.00 3 . 1% ** 2 18 

4 (with screws)2 “ 3 32 

> > oF Le dad ‘64 

Patented Dec. 25, 1877 i he ~ Bug gy 
IF YOU WILL TRY THIS TOOL 


YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 

Western Agent, S. A. SMITH, 23 South Canal St., Chicago, III. 








FOR SALE AT FACTORY PRICES 7+ 6 
Offices, H. Eaton, Chicago, Ill.; James Beggs & Co., N. Y. € 

> RAS PLiinielphia, Pa.; George Worthington Co., Cle veland, ‘Ohio Gondry Ma 
chine Works, San Francisco, Cal.; J. Baur, Manistee, Mich.; Liddell & Co., reek 
gomery, Ala. Shaw, Ke ndali & Co., Toledo, Ohio; Wickes Bros., E. Saginaw, Mich.; 
OF BLO NES. ss ‘A. Leitelt, Grand Rapids, Mich.; Sherriff Mach’y Co. Pittsburgh, Pa.; Flynn & Em- 
= BUFFALO,NY. =2-- rich, Baltimore, Md.; Columbus pany Co. Columbus, O.; Rundle, Spence & Co., 
K s ‘em Milwaukee, Wis.; Davis & Co., Rock island, Ill; Kerfoot Bros., Des Mgines, la.; 
Walworth Supply Co., Boston, Mass.; Merrill-Stevens Eng. Co. , Jacksonville, Fla.; 
C. S. Leeds Sup. Co., Minne apolis and St. Paul, Minn.; D. Elsinger, Scranton, Pa.; 
Gaines & Glover, Richmond, Va.; W. A. Wain, Detroit, Mich.; Kennedy & Pierce, 
Denver, Col.; Shellhorn & Rich, Che boygan, Mich.; L. Emory & Co., Bradford, Pa.; 
Re ading Scale and Mach. Co., Reading, i Dugan Bros., Sale m, Ore.; Gardner & 
Co., Portland, Ore.,and Tacoma, Wash.; F. Cooley, Lansing, Mic ae Port Huron 
Steam Fitting Co., Port Huron, Mich.; wcieeladanecne Mfg. Co., Jac kson, Mich.; Ft. 
7 oo Iron Works, Ft. ore Tex.; W. A. Roosevelt & C 0., La C rosse, Wis.: S. 
Brooks, Eau Claire, Wis.; J. B. Simpson, Peoria, IL; He ixtun Steam Heater Co. 
Duluth, Minn.; Coleman & Co., New Orleans, La.; H. C. Burke Mfg. Co., St. Jose ph, 
Mo.; J. Howden, Muskegon, Mich.; W. Pickett & Co., Warren, Pa.;: H. F. 

Spencer, Green Bay, Wis.; Tennessee Range & Mfg, Co., Evansville, Ind. 


Henry I. 


DUFFALL JRERS OF STEAM PUMPS. 











" | ‘wh i ie i 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





Established in 187 


CLEVELAND TWIST DRILL CO. 





CRUCIBLE AND OPEN HEARTH 


CAMERON SELF-HARDENING Sey T E E L 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L't’d, Mfrs., Pittsburgh, Pa. 


8RANCH OFFICES: !2 Cliff St., New York. 127 Oliver St.,Boston. 228 Lake St., Chicago. 


Hall 








WHAT USERS THINK OF THE 


Duplex 





Our borizontal engine and pump works all right and 





| 
| 
| 


HALL satisfactorily—so well that I recommend it to my friends. 
OSCAR F, LAMM, Supt. Penitentiary Coal Shafts, 91 LIBERTY 
STEAM Lansing, Kansas. STREET, 
PUMP 00., We are greatly pleased with your steam pump in every NEW YORE. 








respect. It does its work well and cheaply. 


CENTRAL FORGE WORKS, 
Whitestone Landing, L. I. 


Steam Pump. 





WILLIAM JESSOP & SONS, L’D. 


PATTERNS called for and CASTINGS delivered 





MANUFACTORY, Chief American Office, anywhere in N. Y. City. 

S HEF FIE TD >| 91 joHNST., NEWYORK. 
, = 

Ss @ &- 

-, Se 

ys | —- ‘al 

£o| 2% 

8st STEEL 2. 

i=s © 

TOOL BS 


Cold Medal, Paris, (889. 








ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Isdurable, 
Compact and Cheap ; also Portable Forges, Tuyere 
Jrons and Foundry Blowers, 


[ron Foundry of T. shiver & Go., 





























ge og 333 E. 56th St,N. Y. City. 
N=) & 2. CASTINGS IN QUANTITY AT iB! PRICES, 
F. a 
. a . 
RZ HES 
6 o & 
as® § 
ME ss 
w #285 
a © 
7 S&e 
eZegs 
1 omas 
ess 
i Ss = oy Re 
wt vi = = i 
Ne in ¢ “s - 
= <= | Of-in, SOREN 
BEAUDRY’: 
with patent friction Clutch Head, Chasing “a 
DUPLEX Lathe! (i arriage with taper attachment, and Tur 


ret supplied with a device by which it can be un 
locked and revolved at variable points. 


PUNCH AND 
SHEARS. 


BEAUDRY & CO, 


(Formerly of 
Beaudry’s 
right 
Hammer.) 

Sole Manufacturers. 


Also Manufa 
turers o f 


Bard Coal Heat- 
ing Forges. 
Room 4, Mason B dg 
70 Eilby St., 
i, Boston, 
} Vass, 





sunt ACTIN nt WORKS, 





E. P. BULLARD, Prop. BRIDGEPORT, CONN. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
sii” ia Duvinson Steam Pump Company. 


WARRANTED BEST PUMP 








MADE FOR ALI 
SLTUATIONS 








Ltt 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 5: OLIVER STREET, BOSTON, MASS, 
For the reason that if you are NEW PULSOMETER “et 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the j 
CHEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
we More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 
Call or write for our new 96 page Illustrated Desc riptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of Al Testimonials. Mailed Free 


FULSOMETER STEAM PUMP co., 120 LIBERTY ST., N. Y. 


REAMERS, 





INE TAPS, DIES, 7r]e. 








LICHTNINGC AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO... GREENFIELD, MASS. 


FITCHBURG MACHINE WORKS. 


Manufacturers of 
METAL-WORKING MACHINES. 
Office and Works, 
13 to 21 Main 
BITCH BURG, 





Street. 


MASS. 





Send for Catalogue (E.) 


FINISHED 


HEXAGON NUTS. 


Accurate to Gauge. 








HICKORY 


BICYCLES 


SEND FOR OUR 1890 CATALOGUE. 
STERLING ELLIOTT, NEWTON, MASS. 

















Orders Peomptly Filled. HENRY CAREY BAIRD & co., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 


 ] 4 WW, 
S10 Walnut St., Philadelphia. 
C2 Our New and Revised Catalogue of Practical and Scien- 
8 e 5 bith Books, 80 pi mart 3, 8VO » and our other Catalogues and Cir- 


culars, the who covering ee branch of Science applied 
tothe Arts ton tre and fre t mtage to any one in any 


OF pe 
part of the world vy Angee Bye ardh sh his address, 
Pumping Engine 


TE 


WATER WORKS 


OVER 100,000,000 DUT 





Wilmington, Delaware. 


&\ BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply t 


HUGO BILGRAM, 


Machinist, 








—HIGH DUTY— 









UCCEeBSO 


BREHMER ‘BROS. 
440 N. 12th St., VPhilade'vhia, Pa 


For Reducing and Pointing Wire. 
SSPECALLY ADAPTED TO POINTING WIRE 
S AND WIRE FOR DRAWING. 
For hn oe or Information, address the 
Manufacturer, 


- 
— CUARANTEED— 


SEND FOR RECENTLY 





ISSUED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 

















§. W. GOODYEAR, Waterbury, Ct. 
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Fac ts :—1889 marks the “30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that —— of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


Pond ENGINEERING C0. a? iil ag 





AND THE 

CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 

Pumps, Feed-water Heaters and Pele site A 

Purifiers, Injectors, &e. © simples 
HEATER 
Send for ILLUSTRATED CIRCULAR. on the System. 

St. Louis. Chicago. Kansas City. Omaha. Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEATAND PURIFY 
THE WATER 
EQUAL TO ANY 





THOS, H. DALLETT & CO. 


1306 Buttonwood Street, 
PHILADELPHIA, PA. 








WwW a _— stot 7: 
P rt. bl Drill ‘ ing Surface an 
nieces Hand Drills, Wear the Longest. 
Boiler Shell Drills, Histories "of ollers and 
Light Drill Presses, | BridgeportBoiler Works 
Special Machinery ant Bridgeport, Conn. 








POND ENGINEERING CO. 
ST, LOUIS, CRICAGO, KANSAS CITY, OMA 


THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give —— omy of fuel with rapid and ‘toned 
steaming. Dry steam at any pressure. 7 mud-drum. First cost moderate 
om from leakage and re ~~ cast metal. No hand-holes. 
Three man-holes give quic access to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


14 CORTLANDT STREET, NEW YORK. 


THE STANDARD _ 


(t= lis 


ASBESTOS CEM ENT FELTIN G, 
FOR LAGGING LOCOMOTIVES, Erc. 
SECTIONAL PIPE COVERING. 
ASBESTO-SPONGE NON-CONDUCTING COVERINGS. 


SEND FOR CATALOGUE ean 








abana 













ne 
INGERS WI/LL BE PROSECUTED 


HWJOHNS MFG CONeS 
7 MAIDEN LANE 
= NEW YORK 

CHICAGO 


PHILADELPHIA 
~ BOSTON |g 


PTT PETTY TTYT 0 ——— 










Samples and Illustrated Pamphlet, 


“Steam Saving & Fire Proof Materials’) 


FREE BY MAIL. 









» NTTTNTTTTTNTT ani 


THE AERATED FUEL COMPANY, 


425 Main Street, SPRINGFIELD, MASS. J. H. BULLARD, Manacer. 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 





@ Represented by WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago; and St. Louls. Sept. 29, 1885. 
W. S. COLLINS, 171 Broadway, New York. CHILION JONES, Gananoque, Can. G. M. SMITH, July 5, 1887. 
Los Angeles, Cal. ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. KALAMAZ00 Feb. 5, 1889. 
SPRING AND AXLE CO., Kalamazoo, Mich. DUNKIRK ENGINEERING CO., Dunkirk, N. Y. ge = July 23, 1889. 


(" We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


The HOPPES Line-Steam eed-Water Pussder, 


Guaranteed to Prevent Seale in Boilers. 


Hard Sheet Steel Troughs, Easils, 
Cleaned, 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINGFIELD, OHIO. 


wii’ YOUR PATTERNS, oY USING 










Using any kind of water. 





They are cheaper and better than anything you can make, 
For Descriptive Circu'ar and Price List, 


ADDRFSS 
DONALD FRASER, MILWAUKEE, WIS. 

















| SIMPSON 5 CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 











Rerand grease from the ex- 

y haust of a steam engine 

eeteettestesttet “INDIA = without back pressure, pre- 

venting them from spraying 

on the sidewalks and roofs 

s of buildings ; it protects the 

latter from injury, and pass- 

ers by from annoyance 

FOR SMOOTH CASTINGS and damage. Send for cir- 
m THE SURFACE OF MOULDS ano GATES, cular to 

JOSEPH DIXON CRUCIBLE CO., 
Manufacturers Pencils & Graphite Specialties, KEYSTONE ENGINE & MACHINE WKS., 
JERSEY CITY, N. J. Sth and Buttonwood Sts., Phila., Pa., 
Or A. T. ARTHUR, Selling Agent, 18 Cortlandt Street, N.Y. 








WESTCOTT CHUCK CO., ONEIDI A. 





) MANUFACTURERS OF GEARED CHUCKS. 
Jaws Reversibie. 
LATHE and DRILL Pema SN! 
108: 1088 “ 
| ¥ 13% “* 
CHUCKS. & 
ws 1934 ‘ 
a1 256 ** 
SEND FOR CATALOGUE. 4 28 





““ THE HORTON LATHE CHUCK” 


has sustained the tests and bteenthe STANDARD for FORTY 
YEARS. 


WEsTCOTT CHUCKS 


FOR LATHES AND DRILLS, 
COMPLETE ASSORTMENT CARRIED IN STOCK. 


HILL, CLARKE & CO., 


156 OLiver Sr., Boston, Mass. 


HYDROSTATIC [MJACHINERY, 


PRESSES, PUMPS, PUNCHES, 


ACCUMULATORS, 
JACKS, 

















uli, 
Over THREE HUNDRED « sizes sand styles of Chucks, made and 
kept in stock, by 





. THE E. HORTON & SON CO. 
VALVES, WINDSOR LOCKS, CONN., U. S&S. A. a 
SEND FOR ILLUSTRATED PRICE LIST. 
FITTINGS, 
A NEW CATALOGUE OF 
&c., &C. 





CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


WATSON & STILLMAN, 
204-210 E. 43D ST., N.Y. 





“THE WEETLAND CH UCK" 


* 
UN! VERSAL i 


Q 
x 





‘Tool Grinder, 


SPRINGFIELD 
Emery Wheel Mfg. Co. 
Successors to 

Springfield 
Glue & Emery 
ry) Wheel Co., 

SPRINGFIELD, 
MASS, 


CURACY S 
5 ?, 


Emery Wheel 


55 Styles & Sizes, , 














Z tHe HOGGSONs PETTIS MFG CONew Haven CT 
BUCK # HICKMAN, LONDON, L. RUFEO, PAK». 


PEQUOT DRILL CHUGK. 


A new Drill Chuck having a more powerfull grip 


Guaranteed 
Satisfactory 





WRITE FOR 


T)’s’d Circular 





than any chuck ever offered. This seems a broad No. D = é-| 
claim, but we prove it to mechanics who will ex- | Patented Sept. i Sy) 
amine. Ask at your dealers or write us for 25, 1883. mane 
particulars. gy 
fe _ 

THE D.E.WHITON MACHINE CO $23 
NEW LONDON, CONN. , Re 

pee 

2 


Reb tp W oS she 
RE et OM 





BABBITT Re TALS” 


PAUL S.REEVES Wihg 
760 S.BROAD ST. 


SMOOTH 
INSIDE & OUT, 


NEW CATALOGUE OF TOOLS HARLES MURRAY=%* 
And Supplies sent free an oes om receipt of Ten ae 
Chas. A. Strelinger & to. wooo De Detroit, Mich. 2 aa “peg 




















CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 


FRICTION North Adams, Mass. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The best non-conducting material known 
for Steam Pipes and Boilers. Can 
easily removed and _ repeat- 
edly reapplied. 


ITS PLASTIC NATURE INSURES AN AB- 
SOLUTELY TIGHT JOINT. 


Requires less thickness than any other 
covering. 


FOSSIL MEAL C0., 2 Cedar St . N. Y. 


PATENT OILERS, sernais™ 


FEED CUPS. 
Government Regulation 
1TPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


y! . FE LONERGAN & C0., BRASS FOUNDERS AND 


FINISHERS, 
211 Race Street, Philadelphia, 


1888 CATALOGUE FREE ON APPLICATION. 
—i1s 8 o-— 


THE STILES & PARKER PRESSES STILL IN THE LEAD! ! 


COLD MEDAL FOR SUPERIORITY IN PRESSES. 
Panching, Stamping, Cutting, Blanking and Toggle-Joint Drawing Presses. 
We have just been awarded the Gold Medal for 


SUPERIORITY IN PRESSES 


at the Paris Exposition, over all competitors, 
THE STILES & PARKER PRESS CO., 
203-7 Center Street, NEW YORK. MIDDLETOWN, CONN. 
Dies, Shears, Sprue Cutters and Stiles’ Automatic Drop Hammers. 








“{rade-many 








Pa. 
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MORSE TWIST DRILL AND MACHINE COMPANY, ew3eaiora, tase 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





; 
Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


ANEW PATENT ADJUSTABLE REAMER, |NEW HAVEN MANUF’G CO., 


thoroughly tested 
“ New Haven, Conn. 


} weal Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc. 
JONES & LAMSON MACHINE CO. 











Send for Circular. 

















e be EE a 
ac! 
"MOORE. lil gy ey STREET, NEW YORK. | 


Hand nd Lathes, Foot Lathes, Upright pe 
es. Agents, MANNING, MAXWELL 





FLATHER ENGINE LATHES 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in 


Iron Working Machinery. f 
IMPROVED PATENY IRON lias 


*SLNNOOSIG 404 3LISM 





SEND FOR CATALOGUE. 


VT. 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 


SPRINGFIELD, 












PLANERS A er at 210° Fahrenheit. 
SPECIALTY. = 300,000 Horse Power 
152 sold. Prices Low. Sat- 
Union St. isfaction universal, 
pr tee THE NATIONAL PIPE BENDING CO., 





82 River Street, 


(HEAP EST 


NEW HAVEN, CONN. 





FLATHER IRON PLANERS. 


Beautiful Designs. Accurate Workmanship. 
22, 24. 26 and 30 Inch. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


KEUFPEL & ESSER G0,, 127 FoLtoN st., NEW YORK. 


FACTORY: HOBOKEN, N. J. 


Manufsctarers of DRAWING MATERIALS, &c. 
ao == 





* SIZE & 


H. B. BROWN & CO. 


EAST HAMPTON, CT. 








SUPERIOR SWISS’? DRAWING INSTRUMENTS. 
BEST GERMAN” DRAWING INSTRUMENTS, 


EAGLE 


ANVIL 
“$3 WORKS, 


5S 





The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 

lish anvi 


Fully war- 
rant and 
lower price. 


Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. 
parallel and cannot be broken. 


Send for Circulars, 





Always 





WIRE STRAIGHTENING AND CUTTING MACHINERY 





Can be used in any Hollow Spindle Lathe. 


COLLINS-GOODIN MFG. CO., 


TRADE 


aire emmy 4 





None genuine without 
Steam and Gas Fitters’ 





St. Louis, Mo. 


Send for Circulars, 





D. SAUNDERS? SONS 


MANUF ak. 2 OF . ORIGINAL 


MARK. 


Seite MACHINE. 


BEWARE OF IMITATIONS. 


our Trade-Mark and Name. 
Hand Tools. Pipe Cutting 


and Threading Machines for Pipe Mill use.a specialty. 





(MGI 


| DutALo 





YONKERS, N.Y 


f-~eei aky 
DLOWERS, EXHAUSTERS, 

}EATING FURNACES. “ 

HAND BLOWERS, BLACKSMITH DRILLS. 


Foncs Es 








ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in exist- 
ence. The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
Furnished. Write for descriptive circular and price 


ust to Capitol Mfg. Co., Chicago, Ills, U. 8. A. 








& Itis very stiff and heavy and is 





» Send for Catalogue i if interested. 


LUSCOMB & COREY, 


NEW BEDFORD, MASS. 


Mfrs. of 
UPRIGHT DRILLS, — 
SPECIAL P. BLA 
Machinery & Tools. 
This machine will drill to the 
center of 16 inches. 
e Rd Fg sO0r, yey id WORC 


vertical movement of 11 inches. 


Manufactures of 


Machinists’ Tools, 






ISDELL & CO., 


ESTER, MASS. 





Also an entirely new feed ar- 
range ment. 

Cone has four changes and all 
moving parts are balanced and 
capable of standing high speeds. 


made for doing first class work. 





id hWnd Pa a encnr 











alslalalual 


156 OLIVER ST., 
ARR Pie RR 


BLAISDELL ENGINE LATHES 
UPRIGHT DRILLING MACHINES. 


GREAT VARIETY OF STYLES AND SIZES ON HAND. 


HILL, CLARKE & CO., 


BOSTON, MASS. 











L. S. STARRETT, 


Manufacturer of 


|FINE TOOLS, 


ATHOL, MASS. 


SEND STAMP FoR FuLu List. 


ful Pl sultan! hulls Rit 


With Automatic Feed and 
LIGHT. COMPACT. 
Specially adapt- 
ed to Locomo- 
- | tive Engine and 
Boiler Work. 
Also for drilling 























halntint 











PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T’-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION. | 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH ST., 


Near Culvert, 
0. 


CINCINNATI, 


Send for Circulars Jad Prices. 


Ta 
RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 
aEMBODY ALL DESIRABLE FEATURES 


unl & UPWARD 
UNIVERSAL RADIAL DRILL CO 


NCINN 





ih 
—_y 
-— 





Worcester, Mass 


W.C. = & CO, wecettiiet st 


Engine Lathes, Hand Lathes, 
FO! T POWER LATHES, SLIDE RESTS, ETC. 


CURTIS & CURTIS, 
Successors to FURBES & CURTIS,” 
G6 JOHN ST., Bridgeport, Ct., U.S.A 
MANUFACTURERS OF 
The FORBES PAT. DIE STOCK 
IMPROVED AND PERFECTED. 
Pipe Cutting om and grnseading 
e, 


etc. 
A portable cuttin and thread 


ing machine with which one man 





—— | 


UNIVERSAL#?PLAIN 


“MILLING MACHINES 


EXCLUSIVE none CIALTY | 


THE CINCINNATI MILLING MACH 2 
> CINCINNATI. ox 











. he f: urcka’ Wheel Pipe Cutter 


A NEW JAW 
about once a year 
will make this 
Cutter last until 
you forget when 

JAW. you bought it, as 
the Body never wears out. 


SEND FOR ILLUSTRATED CATALOGUE, 





IS THE BEST 


PIPE CUTTER 
EXTANT, 
And is also the CHEAPEST 
and most Durable one. 
SEND FOR PRICE-LIST 






















VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


CARY & MOEN COg 


EL WIRE OF, 











eee a 
Sena $1.00 for and reaming 





bridge work. 
Catalogue D. Manufactured 
by 
No charge when $10 
worth of goods are or- J.J. McCabe, As 





dered. 





EIA LSEY’s ® 


PORTABLE POWER DRILL, fala 







' 


A .) 


Quick Return. 
HANDY. 








a P jlied for Drilling 
gine Frames 


21 LIBE oer sT., N. Y. 





Over 550 pages, fully 
illustrated. 


FRASSE & C0., 


92 PARK ROW.N.Y 





KENNELLY’S 


THEY ON 








105 FULTONS 


Almond Drill Chuck, 


Every Me chanic should have a 


PROTRACTOR 


LY COST $1. 


Send for a Circular to 
MONTGOMERY & CO., 
T., NEW YORK CITY. 








Sold at all Machinists’ 





Supply Stores. 


T. R. ALMOND, 





$3 & 85 Washington St 
BROOKLYN, N. Y. 


6 











Be) Step Thrust Bearing 


THE 
BROWNELL 
ANTI-FRICTION 


Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 


ASOnN 


CHUANIONE 


Every Engineer should write us for 


New Illustrated Pamphlet of 


; ee oe 

ea § 
= 
> 25 
- Z, 
. 
7 "l 
Oy 


0) 


ni 


Damper Regulators and Valves. Used 
by the leading houses of the world. 


Steam Regulating Specialties: 


ducing Valves, 





G. L. BROWNELL, 


WORCESTER, MASS 











, 











Correspondence Solicited 
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~ WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINETOOLSFOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto. 


matic Injector of 1885. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


wong 


OHIO. 





Tar LONG & ALL TANTER Ul 


Double, Single, Angle-Bar, 


Gang, Horizontal, Twin, 
Boiler, S acing, Gate, 
Multiple, elt and Steam- 
Driven 


& Punches and hears 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
—. Send for New Catalogue, 


THOPEN SIDEIRONPLANERS ga 


GREATEST CAPACITY, HIGHEST ENDORSEMENT, 
QUICK RETURN, MODERATE PRICES, 
EXTRA HEAVY. QUICK DELIVERY. 


DETRICK & HARVEY, 


BALTIMORE, MD. 


CASTINGS 


patterns. Soft castings for finishing. pans made to order. Parties requiring work are invited to 
correspond with us before buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CoO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 


THOMAS P. SIME N, Wast 
PATENTS. curse BOYNTON & PLUMMER 
SEND FOR CATALOGUE. reac ito auc of J 
SESTER MACHINE SCREW CO. Shaping Machines, 
Drilling Machines, 


Bolt Cutting Machines. 


Send for Catalogue. 
SHARTLE’S 


? \ SAFETY SPLIT SET COLLARS 


SET SCREWS PROTECTED. 
NO BOLTS USED, 
MONKEY WRENCH USED. 
STRONG, LIGHT AND NEAT, 
MADE IN ALL SIZES BY 


The Middletown (Ohio) Machine Co. 
















Rough and _finishec 
to order, All kinds 
of castings in greet 
or dry sand anc 
loam. Large variety 
of gear and pulley 














\ 








Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 














OUR NEW 10-in, CABINET TURRET LATHE: 


We present this tool to the Brass Working Public 
as a specimen of the progressive ideas called forth 
by meany competition which manufacturers are 
constantly meeting 

While itis a tool of the most elaborate design, 
having all the best features that are incorporated 
by the best manufacturers of this class of machin 
ery, itis so simple that comparatively unskilled 
labor may be used in its operation. /tis @/sact that 
a first-class arrangement for boring and turning tapers 
by power, that will make nice smooth holes, has been 
greatly needed for a long time past. This machine will 
do this without setting the head askew and throwing the 
belt awry, and at the same time while tapers are being 
bored, square surfaces may be faced at right angles to 
center line without a singie chunge being made either in 
the head or the turret slide this movement is ob 
tained by a specially designed and simple a range 
ment for moving the cross slide of turret; while car 
riage is held the turret is traveling in a straight line. 

It will give the most satisfactory results 

It wi'l enable you to taper with absolute nicety 
thousands of taper anoles, and is not in the least 
detrimental to tue general utility ot the machine. 

It will enable you to bore one portion of a hole in a 
straight line and any other part of it in a taper line, 
always preserving the surface at right angles, absolutely 
square with the hole itself. 

It is provided with power feed Jor carriage, reverse 
motion of feed for running backward or forward 
without stopping the machine, 

Top slide ix provided with screw and lever move 
ments, during the use of which the turret slide or 
carriage may be moved to any position of the bed 
and firmly locked while operations are performed 
either close to chuck or 3 away from it 

If you wish to be equipped in such a shape as to com 
pete with the liveliest concerns in the world, buy this 
machine 

If you want duplicate work in large quantities 
that will come out the same to morrow, next day, 
next year, and to the end of your life, this is the tool 
that will fill the bill. 

Tt is prov ided with chasing bar that may be han 
dled with the greatest ease and rapidity, or thrown 
out of the way when the turret comes into play. 

It is powerfully back-geared and provided with 
gears that run silently. 

it is provided with cabinet legs at both ends that 
are furnished with shelves and doors, to stow away 
parts of work or special tools. 

If you are a live, progressive concern, write us. 





CINCINNATI, 
w OHIO, U.S.A. 


J.A.FAY & C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, } Moulding Tenoning, Mor- 
tising, Boring, and haping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing ‘Machines, Spoke and Wheel 


THE LODGE & DAVIS MACHINE TOOL CO., Alot the ighost stadard of oxcei 


) CINCINNATI, OHIO, 
WESTERN HOUSE : 68 & 70 S. Canal St., Chicago, Ill. 


See advertisements, pages ISand 16 





~ W 4H. DOANE, Pres, D. L, LYON, Sec'y. 
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SOUTHWARK FOUNDRY & MACHINE CO., 


PHILADELPHIA, PENNA. 
BOILERS. {~ BLOWING i 
TANKS. REVERSING 
STEAM ENGINES. 
HAMMERS. CENTRIFUGAL 
HEAVY | PUMPS. 
CASTINGS. — a “STEAM PUMPS 


PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. | CLOSE REGULATION. 


BEMENT, MILES & Co., 
PHILADELPHIA, PA. 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 

WILMINCTON, 


The- >-HILLES & JONES CO. cctawane, 


MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCHES, 


= nr ACME FMACHINERY CO. 








































CLEVELAND, OHIO 
Manufacturers or ** ACME ” 


Single & Double Automatic Boltcutters, 
Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 






PAT. DEC. bu 1882, 
PAT. DEC, 4, 1888, 
PAT. AUG. 28, 1885, 











FRISBIE FRICTION | sii 

PULLEYS ¢ CLUTCHES, | enaertirenb.= & |: 

THE D. FRISBIE CO, |——bie ==: ° 

114 LIBERTY STREET, - NEW YORK. | Gm " oo" 
BOYNTON 'S ADJUSTABLE ALLIGATOR WRENCH. 



















77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


4) 7 
Phos soho ma Droge’ 








able pa Worle on cin eee me co 
om pa ng Made entirely of drop forged 
160 WILLIAM 8T., 
NEW YORK. 
CHICAGO, 
on short notice, of any size and pattern, made under 
the BOOK WALTER AND ROBERT PATtT- 
and true to the pattern, and of unequaled tensile 
strength and ductility. Address 
Quicx-Action VISES, 
For Pattern Makers and Wood Workers. 
WORCESTER, MASS. 
DROP FORGINGS. 
INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
BALL AUTOMATIC CUT-OFF ENGINES, 
BRIE, PA. 
required, Economy of Fuel, Perfection of Regulation. 
CHARLES R. VINCENT & CO. 


and corners that cannot be reached with 

Campbell Printing Press and Mfg, Co., Mfrs. 

325 DEARBORN &T., 
Are now fully prepared to furnish Steel Castings 
ENTS. These castings are guaranteed to be sound 
The Bookwalter Casting Co., Springfield, 0. 
WYMAN & CORDON, 

PHOSPHOR-BRONZE 
S12 ARCH ST. PHILADELPHIA PA.U.S.A. 
OF THE U.S.PATENTS. 

The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
WEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
in Use, Over 2,500 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed ard 
constructed for heavy and continuous duty at medium 
or highrotativespeeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar 
anteed. Self-contained Automatic Cut-off Engines 12 
= to 100H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
10 TELEPHONE BUILD:NG,) N. W. ROBINSON, 154 Washington St., Chicago, Ilis. 
SALES AGENTS : W. L. SIMPSON, 18 CORTLANDT STREET, X. Y.f ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole eos and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 























THE ALBANY STEAM TRAP (0.’S : 
BUCKET AND GRAVITATING Evins Corliss Engine. A FRICK COMPANY, Bulters 


WAYNESBORO, PA. 


































‘A GENUINE “CORLISS.” 












































TRA FPS. TIF ONDER 
is condensation from HEATING COULS 40 TO 1,000 H.P. 
and return it to the boilers whether eins “6 dad 
level in oiler, doing away with pumps ‘ 
and other mechanical devices for such 
, . — 36 CORTLANDT ST., 
PE eg ag 7 NEW YORK, 
Bucket. = Albany Steam Trap Co. ANY?” ae, eal JOHN J. METZCER, © 
08S ciaten St. CNicaee. " 
SCHLEICHER, SCHUMM & 6O., ROBERT \{JHITERIK:, BURG, 
33d and Walnut Sts., Branch Office, 151 Monroe St | : N.Y. ~ 
GUARANTEED wcssconnume%2078,, ANY q.QtBet Ges, Bata ORE RGN 
GAS EN SINE |" Ro Bp 
j : ; Manufactured by NEW et 
No Extra WATER RENT - A Room 6, Le 
or INSURANCE. 
Cor.CorTLANDT & CHURCH ST. 
DURABLE, RELIABLE, 
een ceans | == | PAYNE HIGH SPEED Corliss  NGINE. 
Van Duzen Gas Engine C0., |2swnintEbSON W- Tw igs, a 
60 E. 2nd St., CINCINNATI, oO. Send for Price before Purchasing Elsewhere. 
; Economy of Fuel and Regulation equal to anything in use. 
STEARNS MF CO, |THE FORTER-HAMILTON, h WAYNE & SOKS 
ERIE, PA. . 4 
= 45 Dey St., New York. 


Automatically drain the water of CONDENSING COMPOUND. 
the coils are above or below the water or Gil 
E.P. HAMPSON & CO., 
purposes. 
Valves.—Send for Circular. Sole Eastern Agents. 
66 93 WESTERN ACEN 
OTTO” GAS ENGINE WORKS. 
” ER 
PHILADELPHIA. CHICAGO. ~ MAN NAS $ /MPROVED 
OVER 25, 000 ENGINES IN USE. corn 
VAN DUZEN [tue twiss Automatic ENGINE| SZ4770VARY BOILERS, 
At a very Low Price 
NO ENGINEER. 
COAL AND IRON EXCHANGE, 
B_.| INSTANTLY STARTED. 
Send for description and prices : 
Maa REET ene ot CINCINNATI. ©. | Lo VERTICAL AND VACHT ENGINES, SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 
ELMIRA, N.’Y 


Hill, Clarke & Co., 


Boston, Mass. 





10 S. Canal St., Chicago, IIl. 





The best Engine in America for Heavy Work. 


ENGINES from 15 to 400 Horse Power WILLIAM TOD & CO., ~FOUNDRY AND MACHINE DEPARTMENT. 
Boilers oflers of Steel and qron supelied, tow the Youngstown, Ohio. HARRISBURG CAR MFG, CO., HARRISBURG, PA. 





SAW “HILLS © GENERAL MACHINERY OUR NEW 


NEW YORK STORE, 46 Cortlandt St. a 
woo, acears warren se==|191N. BORING LATHE 
is 1" sia Pig: in a 
th nited States, >. for Cata- : : 
logue ——« °° (a¥~ If you are boring cast, malleable iron, 
THE FINEST OF MECHANICAL TOOLS A SPECIALTY. | steel or brass, on Engine Lathes, you are losing 
-_B. JAMES, 98 Lake 8t., Chicago, Ill. | money. You should use Boring Lathes. 
MACHINERY ON HAND. (a If you have thousands of small pieces 


to duplicate with absolute accuracy, use 


Highest Award SI ves > EDAL 


DIPLOMA 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 


We are operating the finest and most successful 
Electric Light Stations inthe world. A change of 
speed not exceeding one er cent. guaranteed, 
pied oxo ui running light and loaded. Send for catalogue. 
| THEIDE ENGINE a y New York Office, Flemin & Kimball, 17 Dey St. 

- New England Office, John Post, Jr. & Co., 70 Kilb 
St., Boston. Baltimore Office, Thomas K: Carey rf 
Bro., 35 Light St., Baltimore. 











9 j 4 " 

Minato Wg good order. | this Lathe. LACKAWANNA The BECKETT FOUND 

ores pe > goodordes.| (a If you are making small valves or pet GREASE cup 8 N RY & MACHINE C0., 
Sinxett oe ** each Atherton, Powell & Le & P. new. cocks, this is the Lathe for the purpose. fj ARLINGTON, W. J. 
I2in Grank Shaper, p dN mew. | (Ca If you wish to cut off thousands of Will Save its Costin Oll Manufactuters of 


alone Several Times 


cheap. | pieces and shape or size the ends, this is the per Annum 


The “MUNZER” 


12 
és. 10-12-15 in. Crank Shapers 



























15in. Hendey Shaper, good, | too/. SAVES ALSO IN L 
’ pw beret ” : : ABOR, AND ° ° 

224-96 and 2 in, Geared Shapers. (> If you are using old-style machinery COST OF COTTON-WASTE. 'PRE- or § nt ne 
iin. xb ft. Engine Lathe, te : for duplicate work, you are losing money. ee DRIPPING AND SPATTER- ; 
Hy th Se “4 a + a rentice Bros, new. Ne =i An inexperienced boy can handle the ) ee. ee SEND FOR CATALOGUE, 
16 in.x8 ft. Engine Lathe, with Turret Head, Putnam, Al. | [,athe most PERFECT REGUL ON a 
Ibin.xéand sit. Porter new. et a : eae eee G REATEST CONVENIENCE in opera. IP PRESS, 
16 in. x6 and 8 ft. MoMahon, (a> Turret is operated by lever or screw. tion yet. attained in any device for the 

in.x -“ aisde new. => QQ): ‘ eee cae SfRAy ce P ’ > jut NEW HAVEN 
16-20 in. x6-8-10 & 12 ft, Bridgeport “ G4 Spindle 8 of cruc ible steel that may be Seer ealtine say eee neuen BEECHER | & PECK, CONN. 
isin. x8 10-13 ft. - Different Makes, _ run at almost any speed without heating. 

. MTe@rent MIAKeCS, 38“ fF meme 4 

sin. any length Bed “ Bridgeport, “ te Is prov ided with journals that will Lackawanna Lubricating (o,, DROP FORGINGS OR STEEL 
Win, x12 ft. 1eeler, fair. t 
Mim ae toi ~ gio, new. | Wear a lifetime ; 41 Coal Exchange, Scranton, Pa. BEECHER & PECK, NEW HAVEN CONN. 
24 in.xle ft. ‘ Blaiedell, “ (@s~ Has large cones for wide belts. 
24in.x i v9 New Haven, cheap. 7 YT? co 
Win wilt “ “ (> With this tool you can meet any com- R ’ ty rust ~~ 
26in.x12 ft, Engine Lathe, Pond, good order. etition on your work. A R NA R D > E PA R ATO R a i Hi }k 
2 in. x14-16 & sft, Engine Lathes. F. & 8. new. p ss y — —_ For Separating and Removing Entrained av 
+ a ze os En jae Tae, ty & Bcott, a (oy The price is low. Write for cut and Water from Live Steam 3 FOR 

i 50 inch Pulley Machine, Stevens, good. leseripti i 
Bement Car Axle Lathe, is description. _— TOOL MAKING 
20 in. Drill Lever, Reed, " We make Turret Boring Lathes 12’, 13’, | Condense Water, Oil, Dirt, Etc., from Exhaust Steam. MODEL MAKING, 
20-23 25-28 inch Drills Blatedet, new. 15”, 16”, 19’, 21”, 36” swing. SPECIAL DESIGNS FOR SURFACE CONDENSERS, 
20-25 4 Rinch “ -&8 id . j ' 
Cabinet Turret Lathe, Rane “Davis & Co. new. —— PME 
No. 3Screw Machine, Brown & Sharpe. cheap. 
Ames Index Milling Machine, fair. 
No. tand 3 Universal Miller, Brown & Sharpe, new. AVIS ACRINE L 
No, 1 Pulley Set Screw Machine, Newton. iT 
Lincoln Pattern Miller, good order, 


24in. Chucking Lathe, Harrington, 1 as new. | 
20-33-49 in. Turret C hucking Mch. rdseport’ “—— | esi NCI N NATI, OH 1O. 
37 & dlin. Vertical B. & F - Ma, 1, Bridgeport, a) 

7 l0in, stroke Slotter, Al. WESTERN HOUSE: 


Warren's Die Sinking Slotte = good as new 


Cold Rolled Shafting in Stock. Send for List. Write 68 & 70 SOUTH CANAL ST., SEND FOR CIRCULAR AND PRICES. 


Waltham, Mass. 
lor what is wanted. 


E. PB. BULLARD, | CHICAGO, ILL. CEO. A. BARNARD, SCREW CUTTING, GRINDING AND EXTRA 


INE WORK. 
62 College Place and 72 Warren Street, New York. See advts pages 14 and 16 iS CORTLANDT ST., NEW vORK. SKND BB. a = - eel 
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THE ORIGINAL 


Universal Milling Machines. ¢ 


Made by the 


BROWN & SHARPE MFG. CO., 
PROVIDENCE, R.|., 


Are kept in stock and sold at favorable prices, com- 
pared with any of their TMITATIONS. By making 
these Machines in large numbers, with expensive 
special tools, much greater accuracy has been at- 
tained than can be reached by the usual methods of 
manufacture. The importance of the greatest attain- 
f able accuracy in TOOL-MAKING MACHINES 
-, will be appreciated by Machinists. 
Correspondence Solicited. Catalogue Mailed on Application. 


WESTERN: AGENT, 


S. A. SMITH, 
No. 23 SOUTH CANAL STREET, 
CHICACO, ILL. 





No. 1 Universal Milling Machine. 
Made with and without overhanging arm. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


PLANERS A SPECIALTY. 


New Patterns 1889. 


Strictly first class. Moderate prices. 
tion of work- 
manship. 
Positive feed. 
Quick return. 
Extra heavy. 
Large bear- 
ings. The 
smoothest 
running 
Planers. 


NEW YORK, 
98 Liberty St. 















Perfec- 


PITTSBURGH, 


si = 7 ea 
t. Penn Building. 


705 


CHICACO, 
Phenix Building. 















“THE YALE & TOWNE MFG CO, 
STAMFORD CONN. 
NEW YORK. GHIGAGO,PHILA.BOSTON . 





RAN ES 


JENKINS BROS,’ VALVES. 
¥E& very valve tested and warranted, all parts interchangeable. 
WW othing but best Steam Metal used in the manufacture. 
Keyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “Trade Mark.” 

$ hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREE FpCHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


THE GREAT SUCCESS 


Attending the sale of our IMPROVED MACHINE TOOLS in the East has decided 
us to open, January Ist, 1890, a 


NEW MACHINERY STORE 


am AT ._—— 


64 Cortlandt St., New York, 


Under the management of W,. H. HARRISON, late with E, P. BULLARD. 
WE WILL CARRY A FULL LINE OF NEW DESIGNS OF 


IRON AND BRASS WORKING MACHINERY. 


te Come and see us before buying. 


THE LODGE & DAVIS MACHINE TOOL CO., 


NEW YORK. CHICAGO. CINCINNATI. 
See advertisements, pages 14 and 15. 


GOULD & EBERHARDT, THE GARVIN MACHINE CO. 


LAIGHT & CANAL STS., NEW YORK, 
Near Market St. Depot, 


MANUFAC TURERS oF 
NEWARK, N.J. 


MACHINISTS TOOLS | 
EBEREARD?'S 


PATENT 


DRILL PRESS. 























EBERHARDT'S 


Patent 


GEAR COTTER. 


18", 2” 


al at 





Sizes. 36’’, 
> Milling Cutters, all Shapes and Sizes. 
Straight or Spiral Teeth. Width of face, 1-8 in. 


to3in. Diameter. from 2 1-4 in. to 2 3-4 in. 


THE PRATT & WHITNEY Co, 


HARTFORD, CONN. 
MANUFACTURE 


DROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 


—POWER SHEARS. 


feed Die-Sinking Machines, Hand Bolt Heading, Power Screw 
and Bolt Blank Heading Machines. 


RETRACTILE JIB CRANES, 
Roll Grooving Machines for Flour Mill Use. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 












THE BILLINGS & SPENCER CO., 


HARTFORD, CONN., U. S. 


MANUFACTURERS OF 


BILLINGS’ PATENT SURFACE GAUGE. 


This Surface Gauge is drop forged, of bar steel, and finished in 
a thorough manner, and hardened. 





Send for Illustrated Catalogue and Price List of Machinists’ Tools. 


DROP FORGINGS OF F BRONZE, COPPER, IRON AND STEEL 


OF EVERY DESCRIPTION. 





,| THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


CLEVELAND, MACHINE TOOLS. 











For TRON and BRASS WORK. \ 
Flustrated Catalogue on application. 
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as Ey BORING MILLS. ‘ 
7. ae} | Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
G5 3,6 ) patterns of the latest and best designs. 
oT s= : SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
girs 3 NEW SHOPS, PLAINFIELD, N. J. 
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GEO. W. FIFIELD, 








GEAR WHEELS AND GEAR CUTTING. 


LEXINGTON GEAR WORKS, LEXINGTON, MASS. 
BOSTON GEAR WORKS, 137 HIGH ST,, BOSTON. 
(GRANT) SEND FOR CATALOGUE. 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, grille, or 
up 


J. M. ALLEN, Presment. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Seconp Vicr-PREsSIDENT. 
J. B. PIERCE, Secretary & TREASURER. 








THE @. A. GRAY CO, 
Qincinnati, Ohio. 


PLANERS 








pay thing in Machiniste’ Tools or AND Mion 
w. P.pavis, |LATHES “& 
Rochester, N.Y ASPECIALTY. ~ 


38. PRATT re LETCHWORTH, 


BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 

















14” x 6’ Engine Lathe. 
MAN TURERS O 


HENDEY cee ret TOOLS Tor’ 


IFA 


Manufacturer 








2}2AR AND RACK CUTTING TO ORDER, SEA\D FOR CATALOGUE. 





J.M.CARPENTER Qetiiiitiiiiiiiitit 


PAWTUCKET.R.I. 














